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The photographs show before and after modernization of ele- 
vators by Westinghouse in the Rockefeller Building, Cleveland. 








Fine older buildings, rich in established reputation and associations need 
not suffer and lose their high desireability because they lack a few of the 
modern advantages and comforts tenants now demand. Costly old elevators 
can be “changed over” with scarcely any disturbance. Maintenance costs imme- 
diately drop, making possible decided savings. The smoothly gliding, swift, 
' efficiently operated Westinghouse elevators act as the best rental agency for any 
building. Take advantage of the still prevailing low elevator modernization prices. 


Westinghouse W 


Fle Patate Elevators 


Elevator rehabilitation problems referred to Westinghouse are given 
individual, careful study to insure complete recommendations. 
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A SEWAGE DISPOSAL PLANT 
Will Provide Jobs for Home Labor 
Trade for Home Stores — 


This is a message which engineers should pass on to cities that are 
now dumping raw sewage into streams and onto beaches. 


Engineers know this practice will have to be stopped eventually, 
also that the cost of the necessary treatment plants may never be less 
than it is now. Many states have new laws providing practical methods 
of servicing the cost; the National Industrial Recovery Act offers 
possibilities of immediate aid in financing. 


BUT: The idea has to be “sold” to the people. They won’t always 
“buy” even if they need a treatment plant desperately—unless the 
“selling” talk appeals to them. 

That’s why we point out that the construction will mean JOBS FOR 
HOME LABOR. Much of the work can be done in winter months, when 
employment is hard to find. 


Use these facts to develop engineering business for your office! 
Act NOW! We can help you with information—sent on request, free. 


PORTLAND CEMENT ASSOCIATION 
347 Madison Avenue, New York, N. Y. 


85 to 90% of the money spent on Concrete Construction Goes to Labor 
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Sa PORTLAND CEMENT | 


Guardian of a 
Nation’s Health 


Less than a generation ago, the spec- 
tre of typhoid hovered darkly above 
every community. Sanitation was a 
matter of every city for itself, and 
let the devil take the fellow down- 
stream. Rivers ran foul with filth as 
growing cities added daily to the 


sewage poured into our streams. 


Then came the sewage disposal plant 

to transform, through the miracle 
of bio-chemistry, foul sewage into 
harmless waste. Cement is the tool 
of the engineer as the hasic ingre- 
dient in the concrete structures which 
form the keystone of sewage treat- 


mezt. 


For Further Information 


Write the 
Portland Cement Association 
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How Does the NRA 
affect ENGINEERS? 


Your work during the next two years will be absolutely governed by the restric- 
tive provisions of the National Recovery Act. You must understand this law and 
see how it affects you before you engage upon any construction project. 








And you must keep currently and accurately | 


informed on the latest developments in connec- | 
tion with the NRA in order “oa understand your Dr. D. B. STEINMAN 
rights, privileges, duties and liabilities under the 
law. The information you need to do this is now ENDORSES THIS SERVICE 
“I feel that every engineer and archi- 
tect in this country should be a sub- 


available to you in the Prentice-Hall 
INDUSTRY SERVICE scriber . 
dorsed and highly praised by the New York State Society & seni 
of Professional Engineers, includes: we were going to live and work un- 
‘ eR der Title II of the National Industrial 
(a) A COMPLETE COPY of the Industrial Recov- 
ery Act, including the provisions relating to Recovery Act for the next two years, 
>ubli and Construction P ts. A ; 
gen eae ee ee we could not afford to be without 
(b) COPIES OF ALL CODES as they are approved this Service, supplying us with com- 
plete information and with the latest 
current developments on the applica- 


by the President, together with supplementary 
President’s orders which change the codes in 
any way. Also numerous specimen codes. 


(c) THE PRESIDENT’S BLANKET CODE, with 
detailed explanations of its clauses and all of 
the official interpretations issued to date. 

(d) EXPLANATORY TEXT, which interprets each 
phase of the law—including all of the new codes 
—showing their practical application. 

(e) CURRENT INFORMATION, sent you in loose- 
leaf supplements to be filed in the Service 
binder. } 

These supplements report and explain the latest 

rulings, regulations, forms, court decisions, execu- 

tive orders of the President, and all other official 
information relating to the Recovery Act. Every- 
thing is indexed and cross-referenced for imme- 


tion of the Recovery Act to public 
works projects . 


“TI find the Service complete and up 
to the minute in its information and 
reference value, and am satisfied that 
every engineer or architect in private 
practice will find the Prentice-Hall 
Trade and Industry Service a splen- 
did investment.” 





diate use. 
The first eighteen of these supplements (issued 
during the last two months) will already be filed 
when you receive the Service, bringing it right up- 
to-the-minute. 
Here you will find exactly the information you need to comply with the NRA, to avoid difficulties that may arise 
under it, and to secure the greatest benefits from it. Among the hundreds of well-known engineering and con- 
tracting firms now using this Service are: Robinson & Steinman; J. O. Ross Engineering Corp.; Supervising 
Engineers, Inc.; National Assn. of Heating & Piping Contractors; The Starrett Corp.; John Mansville Corp.; 
General Cable Co.; General Electric Co.; Republic Steel Corp.; U. S. Steel Corp.; and others. 


You, too, will find the TRADE AND INDUSTRY SERVICE a valuable time-saving and money-saving aid. Send 
for it today. The coupon below will bring it to you at once, filed and kept up-to-date to July, 1935, always in- 
dexed for immediate use. Fill in and mail the coupon now. 

Subscription to the Federal Trade and Industry Service including all supplements keeping it up to date through- 

out the period extending to July, 1935, cost $60, payable $30 in thirty days and $30 in July, 1934. 


MAIL THIS COUPON TODAY 


Dr. D. B. Steinman. 


























[] Kindly send me information about this service. 
(] Kindly have your representative call on me. 


oeeveevereerereer eee eee eee eee eee ees 
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PusLtic Works DELAY DANGEROUS 


Red Tape and Selfish Interests Imperil N. R. A. 
Program Must Be Speeded Up 


SEVERAL months have elapsed since the 
Congress passed the National Recovery Act. In- 
corporated in the provisions of that Act was the 
authorization of a $3,300,000 public works 
program. 


The object of the public works program is em- 
ployment, the one and only cure for the conditions 
of the last four years. Without the fulfillment of 
this promise and the immediate prosecution of 
projects that will positively and directly, not prob- 
ably and indirectly, provide employment for some 
of the nation’s idle millions the entire Recovery 
Program is faced with failure. 


The preparation of codes, the raising of prices 
and the establishment of legally recognized rela- 
tions between employers and employees will not of 
themselves restore work sufficiently to overcome 
the unemployment menace. There 1s nothing to 
compel employers, even if they have the finances, to 
engage more men. They will do so when there is a 
market for their products. There is not, nor will 
there be, a sufficient market to rehabilitate the 
country until millions still unemployed have the 
money with which to add to the purchasing power 
upon which depends revival. The government itself 
must see to it that employment is provided in suffi- 
cient quantity to overcome the financial inertia of 
the masses. Regardless of how financed, this has 
been and still is, the duty of the government, laissez 
faire economists, financiers and philosophers to 
the contrary nothwithstanding. A thousand men, 
each with a thousand dollars a year income, are of 
far more value to a community, state or nation 
than one man with a million a year. Even the most 
reactionary financier, as well as the budget balanc- 
ing jugglers whose mathematics are usually limited 
to arithmetic must appreciate that the manufac- 
turer, farmer, tradesman and landlord have more 
need of the thousand than the one as above re- 
ferred to. The restoration and maintenance of the 
purchasing power of the masses is the cornerstone 
upon which must be built the New Deal. 


Rapid progress has been made in the direction 
of coding industry, but the prosecution of the 
public works program has lagged to such an extent 


SEPTEMBER, 1933 


that danger threatens. In a few months winter 
will be upon us and, without the public works re- 
lief, the problem of unemployment will be more 
acute than ever before. And where is the relief 
to come from. The methods of past years, such 
as citizens’ committees and social agencies raising 
funds to expend under private or quasi-public 
direction, are outmoded and inadequate. The care 
of the destitute, especially citizens able and willing 
to perform any labor that they may live, is a 
function of government. Governmental agencies 
may be politically managed but at their worst they 
are incomparably superior to private agencies en- 
trusted with safeguarding the people’s interest. 
Une may condemn city, state and national govern- 
ments, but can any sincere American place them 
in the category of the financial institutions and 
the utilities corporations when it comes to selfish 
greed and dishonesty. Let us have no more of 
policies which would have government pattern its 
practices after corporate business and huge indus- 
trial combinations. 


The President has been fighting the most valiant 
of battles for the nation’s sufferers in the face of 
obstacles that would overwhelm and discourage a 
less honest and sincere human being than the man 
of the White House, who has schooled himself to 
smile in the face of physical and mental distress. 
During these past three months the same selfish 
interests that brought about the nation’s dilemma 
have been at work seeking, by devious and unseen 
channels, to impede the consummation of the Na- 
tional Recovery Act. This may seem like a strong 
statement, but a little contact at Washington is 
sufficient to acquaint one with the triangular cam- 
paign that has been in progress. The political 
groups want control, or at least what they consider 
their share, of directing the expenditure of public 
moneys. The sincere advisers of the President 
want the immediate prosecution of the public 
works program, with as little outside influences at 
work as possible. The third and the really dan- 
gerous agencies are those which secretly repre- 
sent the financial interests and who are striving to 


(Continued on Page 14) 
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PROPOSED ENGINEERS’ CODE 


Drafted Under the Direction of the A. S. C. E. 


Many Difficulties Encountered 


Tue proposed engineers’ code with the 
latest changes is printed in full herewith. Engi- 
neers are urged to read the same, including the 
appended changes dated Sept. 7th, carefully and to 


forward comments to the New York State Society 
Headquarters. 


A CopE OF FAIR COMPETITION FOR THE PROFES- 
SIONAL ENGINEER’S DIVISION OF THE 
CONSTRUCTION INDUSTRY 
PREAMBLE 


The American Society of Civil Engineers, or- 
ganized in 1852, a national association represent- 
ing the Profession of Civil Engineering, pursuant 
to the intention of the Engineering Profession, in 
so far as the practice of the engineering profession 
is a function of the Construction Industry, to co- 
operate with the President of the United States in 
effectuating Title No. 1 of the National Industrial 
Recovery Act, during the period of the emergency, 
hereby recommends and submits for approval pur- 
suant to Section 3 of said Title, the following Code 
of Fair Competition covering relations between 
professional engineers, clients or employers, em- 
ployees and others in respect to all construction 
work; this Code having been subscribed to by duly 
authorized representatives of the following pro- 
fessional engineering organizations: 


In submitting this Code for the approval of the 
President and in tendering their agencies for the 
enforcement thereof, the American Society of Civil 
Engineers and the other organizations subscribing 
above declare 

a. that they are truly representative of the en- 
gineering profession in so far as it is functional to 
the Construction Industry; 

b. that they impose no inequitable restrictions 
on admission to their membership; 

c. that this Code will not permit monopolies or 
tend toward excessive fees or wages, but will tend 
towards fair fees and wages and the eradication of 
unethical and unfair practices such as “bid- 
shopping” and enforced unfair competition be- 
tween engineers, and towards the establishment of 
better professional standards of practice; 

d. that this Code is intended to eliminate unfair 
competitive practice and to advance the public in- 
terest and engineering standards, and to improve 
standards of working conditions and living, and 
effectuate the spirit of the policies set forth in 
the National Industrial Recovery Act. 


ARTICLE I 
THE GENERAL CODE 


The Code of Fair Competition for the Con- 
struction Industry, as approved by the Presi- 
dent of the United States, is adopted and made 
a part hereof and shall be attached hereto, 
and any provisions of this Code of Fair Com- 


petition for Professional Engineers which may 
be inconsistent therewith shall yield thereto. 


ARTICLE II 
DEFINITIONS AND FUNCTIONS 


Professional Engineer 

In the meaning and application of this Code a 
professional engineer shall be considered to be and 
include an individual, partnership or engineering 
corporation legally operating in responsible charge 
of the design or supervision of construction work; 

or a person in the employ of the same and who 
is registered or licensed in accordance with the 
provisions of law to practice engineering, or any 
subdivision thereof, within any State or Territory 
of the United States; 

or any person admitted to, or eligible by reason 
of technical training for admission to membership 
in any national, state or regional professional en- 
gineering organization, in grades which require, 
as a constitutional provision, active practice as an 
engineer for not less than seven years and re- 
sponsible charge of engineering work for not less 
than one year; active practice and responsible 
charge of engineering when functional to the con- 
struction industry to be determined as defined in 
the Constitution of the American Society of Civil 
Engineers. 

Where used hereinafter the word “engineer” 
shall be construed as an abbreviation of the term 
“professional engineer” as herein defined. 

In the meaning and application of this Code the 
functions of an engineer shall include the econ- 
omics of, and the use and design of, materials of 
construction and the determination of their physi- 
cal qualities; supervision of the construction of en- 
gineering structures; the investigation of the laws, 
phenomena, and forces of Nature; when any of the 
same are involved or employed in connection with 
fixed works for any or all of the following divisions 
or subjects: irrigation, drainage, water power, 
water supply, flood control, inland waterways, har- 
bors, municipal improvements, railroads, highways, 
tunnels, airports and airways, purification of water, 
sewerage, refuse disposal, foundations or sub- 
structures, framed or homogeneous structures, 
buildings and bridges; they shall include the in- 
vestigation of, the design of, and the selection of, 
the force-resisting and load supporting members 
of structures; such as foundations, walls, columns, 
beams, girders, slabs, trusses, and similar mem- 
bers; and the investigation of, design of, and se- 
lection of mechanical, electrical, or sanitary com- 
ponent parts of structures; where such investiga- 
tion, design and selection requires a knowledge of 
engineering laws, formulae and practice, a knowl- 
edge of the physical properties of the materials 
used, and a knowledge of the methods used in their 
installation; and the supervision and coordination 


(Continued on Page 14) 
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EDUCATION IN PLAcE Or Work 


Would Substitute NERA For NIRA 


Propaganda Calls For Refutation 


At a recent gathering of professional edu- 
cators held at Columbia University, a certain pro- 
fessor is quoted as saying that National Educa- 
tional Recovery should come before National In- 
dustrial Recovery, and that “Roads, buildings and 
physical improvements can be done another year” 
whereas the growth of a generation of our youth 
must not be slighted. 


What an expression of sophistry for humanity 
to reflect upon. This nation as a whole should be 
driven to starvation and chaos while the youth of 
the country are fed education upon an empty 
stomach. 


It is difficult to determine whether such an atti- 
tude is to be attributed to inanity or selfishness. 
If it be to develop similar thoughts in the mind 
of a future generation then it is high time that 
the entire subject of what constitutes education 
should be carefully looked into. 


If the same be propaganda to create teaching 
jobs and increase salaries at a time when millions 
are begging leave to work for the bread that stands 
between them and starvation, it is unadulterated 
selfishness which merits public condemnation. 


Education is indeed a necessity, and a nation 
possessed of untold resources should afford a max- 
imum of opportunity; but to place the same before 
the provision of food, clothing and shelter and the 
protection of life and health at a time when mil- 
lions are without the necessities required for 
human existence, is sheer bombast that implies 
education needs a housecleaning. Indeed there are 
many indications that suggest big business mas- 
querading under the guise of education. A glance 
at the curricula of many of our leading institutions 
suggests industrial apprenticeship rather than 
scholastic and citizenship training Endowments 
compel policies in many cases. Even college pres- 
idents are being chosen for business ability rather 
than for scholarship or professional attainment. 
The public school systems are replete with politics 
within their own organizations. Even examina- 
tions and rules, in many cases, neglect basic re- 
quirements. A knowledge of the history of educa- 
tion is more important than a knowledge of history 
itself. Principles and methods supersede scholar- 
ship and learning. Expediency, not love of learn- 
ing, humanity, or country, is manifest in the in- 
sistent methods with which educators inject them- 
selves into governmental activities. Daily, one 
reads that they demand: a share of the $3,- 
300,000 public works monies (which demand, ac- 
cording to latest reports, has been successful) ; 
representation on Boards empowered to investi- 
gate governmental costs; control of educational 
policies and expenditures; and various other pre- 
rogatives that belong to those who pay the costs 


of government, and of education as a part thereof. 
Whole pages of newspapers are given over to an 
expression of what educators think, say, do and 
demand, whilst little or nothing is said of the re- 
commendations of, and the conditions that exist 
amongst, other groups, especially Engineers. 


Relatively the teacher has suffered little in com- 
parison with the Engineer and Architect, but for 
whom there would be no schools, no means of urban 
existence and no opportunity for comprehensive 
education. The hue and cry over the cutting of 
school appropriations is quixotic in the face of the 
decreased appropriations for other necessities of 
community life. To say that sewers, water supply, 
light, heat, power and means for transportation of 
food and clothing can be subordinated to the edu- 
cation of children, who must have health and the 
necessities of life before they can attend school, is 
exasperating, not to mention dangerous to society, 
and savors of an appalling ignorance. 


The Engineer owes much to education, but edu- 
cation is indebted in a far greater degree to engi- 
neering. In civilization the Engineer must precede 
mass education and in the maintenance of civiliza- 
tion his services cannot be dispensed with or subor- 
dinated to any other. In times of stress, be they of 
strife or of privation, the Engineer is the vital unit 
to whom modern society must turn for the deter- 
mination or solution of its problems. 


Of what avail is education to masses who, with- 
out the provisions of the Engineer, will lack health, 
shelter, food, clothing and the opportunity to labor. 
The precepts of learning depend for their useful- 
ness upon the satisfaction of the elemental wants 
of man. 


The expenditure of monies for the purpose of 
providing employment is the only certain means 
toward the national recovery. Education can be 
delayed with far less cost and injury to the nation 
than the curtailment of work providing labor for 
unemployed millions. In fact, in the opinion of 
many, all higher education in the country could 
cease for a whole year, with but little loss, and in 
many instances with considerable benefit, to a na- 
tion fed up with the twaddle of social, psychologi- 
cal and economic dissertations that pass for, and 
are offered to immature students as, education. San- 
itation, water supply and transportation facilities 
cannot wait, and to delay them is to invite disease, 
starvation and social and political change. To 
such danger the nation must be aroused. To such 
task the Engineer should, as a service to his coun- 
try and to his profession, dedicate himself. Per- 
haps a leaf from the propaganda methods of cer- 
tain professional educators would te of value in 
the accomplishment of this objective. 


ENGINIEUR. 
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CONSTRUCTION INDUSTRY VITAL 


Gives Tenth of All Employment 


Exhaustive Survey Made by Construction League Shows Magnitude 
(Reprint from General Contractors’ Bulletin) 


Every tenth person gainfully employed in 
the United States in 1929 depended for his liveli- 
hood on construction; of the total of $11,000,- 
000,000 of construction in that year, the greater 
part went eventually to wages. Further, just as 
much employment was furnished indirectly in de- 
pendent industries as was created by actual con- 
struction work. 


This information was presented by Robert D. 
Kohn, past president of the American Institute 
of Architects, and General Chairman of the Con- 
struction League of the United States, which met 
in Chicago recently. 


“That the railroads, mines, and other contribut- 
ing industries lean heavily on construction is clear 
from the facts that one out of every five carloads 
of freight moved in 1929 carried construction ma- 
terials in raw or finished form,’ Mr. Kohn said. 
Five per cent of all coal mined was burned to make 
these materials, and eight per cent of the whole- 
salers of the country were busy with their dis- 
tribution. This multiple division of the construc- 
tion dollar proves it to be a tremendous factor in 
the complicated and interlocking economic life 
of today. 


“The fact that the jobs of a tenth of America’s 
workers depend on construction brings home the 
importance of the public works program under the 
National Recovery Act. Construction paid $7,000,- 
000,000 to 4,500,000 persons in 1929 out of the 
total of 48,800,000 gainfully employed. Over half 
of these workers were engaged in direct 
construction. 


“It would be an immense step forward if we 
muster a major part of this great force during the 
recovery period and apply it intelligently to useful 
and far-sighted public projects, not for selfish and 
gainful purposes, but rather directed to the com- 
mon good and for the betterment of America’s 
living conditions.” 


The Construction League has just made the first 
really exhaustive survey of construction, obtaining 
the figures in Washington in the various govern- 
ment departments. 


Though the bulk of construction work is done in 
large cities and industrial areas, the indirect em- 
ployment afforded in the manufacture of materials, 
in transportation and in distribution, is as great 
as the employment on the construction site. The 
production of raw and finished materials is carried 
on in every section of the country, in towns far 
from structure or project. For example, a study 
of the materials sources for Boulder Dam reveals 
lumber from the northwest, steel work from Ohio, 
Illinois, California, Pennsylvania and Alabama, 
turbines from Wisconsin and Virginia, electrical 
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equipment from New York, valves from Tennessee 
and the cableway from New Jersey. 

In 1929 the raw materials production for con- 
struction engaged over 60,000 persons, mostly in 
the mines and quarries. The value of their prod- 
ucts was a half billion dollars. These unfinished 
stone, ore and mineral products went to the manu- 
facturing industries, which converted them, to- 
gether with forest products, to finished materials, 
valued at three and three-quarters billions of 
dollars. In this manufacturing process, 1,100,000 
people were engaged, or one out of every ten occu- 
pied in all manufacturing industries; the materials 
were being made in one-fourth of the mills and 
factories of the country. 

Pennsylvania, by virtue of her steel and cement, 
took the lead in the production of these materials, 
with a total employment of 133,000, a margin of 
50,000 over her nearest competitor. New York, 
number one when all industry is considered, 
dropped to third place as a construction supplier; 
Ohio was the second state. 

As a complement to the manufacturing division 
of the survey, a study of the coal consumption by 
the materials producing industries was made, re- 
vealing that 5% of all coal mined in 1929 was used 
for these materials and that 25,000 people were 
employed in its production. 

Transportation of construction materials is the 
next logical step in the construction process, and 
employed 180,000 men on the railroads, moving 
6,800,000 carloads of raw and finished construction 
freight, or roughly, one out of every five carloads 
for 1929. This transportation was responsible for 
14% of all freight revenue. 

Engaged in wholesale distribution of the con- 
struction materials were 125,000 persons, reporting 
net sales to the Census Bureau of $3,129,000,000, 
part of which was redistributed by 310,000 workers 
in retail establishments. This distribution group 
furnishes 10% of all construction employment and 
is one of the most widely dispersed divisions. The 
design of buildings, structures and projects of all 
kinds occupied 145,000 architects, draftsmen, en- 
gineers and designers in 1929, representing 3% of 
the construction employees. 

Of the $11,000,000,000 of construction, con- 
tractors built a little more than half, the remain- 
der being done by railroads, public utilities com- 
panies, municipal governments and the like. Direct 
employment was 2,500,000 men. New York, Penn- 
sylvania and Illinois led in number of employees 
on contract construction work. 

When one stops to consider that the unem- 
ployed today constitute about one-tenth of the 
nation’s total population the importance of the 
construction industry as a factor in the overcoming 
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CONFERENCE ON ENGINEERING 
EDUCATION 


College Representatives Meet With License Board 


Recommend More Uniformity In Courses 


"Tue following report issued in August 
is of much interest to the profession and is 
printed in full with the approval of the State Edu- 
cation Department. 


THE UNIVERSITY OF THE STATE OF NEW YORK 
THE STATE EDUCATION DEPARTMENT 
OFFICE OF ASSISTANT COMMISSIONER FOR HIGHER 
EDUCATION 


Conference of Representatives of New York State 
Engineering Schools and Colleges and the State 
Board of Examiners of Professional Engineers 

A conference of representatives of New York 
State engineering schools and colleges and the 
members of the State Board of Examiners of Pro- 
fessional Engineers was held in the Trustees Room 
at the Columbia University Library on Friday, 
May 12, 1933. There were present from the schools 
and colleges of engineering: 

Alfred University: Major E. Holmes, Dean, 
New York State College of Ceramics. 


Clarkson College of Technology: Frederick C. 
Wilson, Dean of Engineering. 


Columbia University: J. W. Barker, Dean, Col- - 


lege of Engineering. 

Cooper Union: George F. Bateman, Acting Dean 
and Professor of Mechanical Engineering; Fred E. 
Foss, Secretary of the Faculty and Professor of 
Civil Engineering; Norman L. Towle, Professor of 
Electrical Engineering. 


Cornell University: 
College of Engineering. 

Manhattan College: Brother A. Leo, Dean of 
Engineering; John J. Furia, Head of Industrial 
Engineering. 

New York University: Collins P. Bliss, Dean, 
College of Engineering; Sampson K. Barrett, Di- 
rector, Evening Engineering Division; H. J. Mas- 
son, Chairman, Committee on Graduation Work. 


Dexter S. Kimball, Dean, 


Polytechnic Institute of Brooklyn: E. J. Streu- 
bel, Dean. 
Rensselaer Polytechnic Institute: Palmer C. 


Ricketts, President. 
Syracuse University: 
College of Applied Science. 

The City College: Frederick Skene, Dean, 
School of Technology; Frederick O. X. McLoughlin, 
Professor of Civil Engineering Department. 

Union College: Edward Ellery, Dean of the 
Faculty; Ernest J. Berg, Dean of Engineering. 

University of Rochester: J. W. Gavett, Profes- 
sor of Mechanical Engineering. 

From the Board of Examiners: A. H. Hooker, 
Roy G. Finch, Erich Hausmann, Virgil M. Palmer, 
David B. Steinman. 


Louis Mitchell, Dean, 


From the Education Department: Harlan H. 
Horner, Assistant Commissioner for Higher Edu- 
cation; Charles B. Heisler, Director, Division of 
Professional Licensure. 


Assistant Commissioner Horner presided at the 
meeting. Dean Barker welcomed the group to 
Columbia University. 


The morning session was devoted to a considera- 
tion of the constructive criticisms of the examina- 
tions set by the Board for the licensing of profes- 
sional engineers. These criticisms had been pre- 
viously presented to the Department in writing and 
had been duplicated and laid before the Board of 
Examiners, and all of the criticisms had also been 
forwarded to each of the colleges. The various 
criticisms which had been presented in writing 
were amplified at the conference by the represent- 
atives of the colleges. 


Mr. A. H. Hooker, President of the Board of Ex- 
aminers, presented the attitude and future plans 
of the Board. He pointed out that the present ex- 
aminations as announced in handbook 36 were 
planned primarily for candidates for professional 
licenses who have not been prepared in the colleges 
and that under the existing law the Board has not 
required college graduates to pass any written ex- 
amination except an examination in structural 
planning and design required of all candidates un- 
der an amendment to the statute in 1932. He called 
attention to the fact that after January 1, 1937, 
all candidates admitted to examination for licenses 
as professional engineer will be obliged to be grad- 
uates of registered schools of engineering except 
those who present evidence of twelve years of sat- 
isfactory practice. He pointed out that under ex- 
isting statute after January 1, 1937, it would still 
be necessary to examine all candidates in structural 
planning and design. The scope and content of 
such additional examinations as shall be required 
of college graduates after January 1, 1937, has not 
yet been determined. It is clearly to be understood, 
Mr. Hooker said, that the present announcement of 
examinations required of non-college graduates is 
not proposed by the Board as the type of examin- 
ations to be set for college graduates after Janu- 
ary 1, 1937. 


Mr. Hooker said that the Board felt that it was 
not its function to examine college graduates spe- 
cifically in the subject matter of the courses pur- 
sued by them in the colleges and that the effort of 
the Board should be to set examinations to test 
the power of the individual candidate based upon 
his experience in the field of engineering. He also 
indicated that the Board would expect to adapt 
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WHat Of THE ENGINEER? 


Is He To Remain a Tool of Industry? 
T. Hayden Hamilton 


S cannes the July issue of the American 
Engineer the following news items were selected 
as indicating a trend on the part of the Engineer 
toward recognizing the necessity of organized ac- 
tion on his part, not only for elevating his profes- 
sion, but for the protection of the public and him- 


self: 


1. Mr. Sheridan reports the Chicago Fair Engi- 
neers’ Week as the greatest assemblage in the his- 
tory of the profession and he suggests, as an 
annual function, a conclave of all engineering so- 
cieties as a means of paving the way to an 
“Academy of Engineering.” 


2. D. B. Steinman heads “United Front Com- 
mittee,” in the New York Metropolitan Area, to 
combat practices discriminatory to the Engineer. 


3. National Council of State Boards of Engi- 
neering Examiners meets with twenty-four states 
represented, while Ohio adopts a Registration Act. 


Do not these items indicate a movement toward 
one objective,—a nationally organized engineering 
front? Is not the time ripe for forming such an or- 
ganization? Are not the seats of the mighty of most 
of the Founder Societies occupied by men who, 
having graduated from Engineers to commercial 
executives, have lost sight of the needs of the pro- 
fession? If so, will not such men frown on any 
concerted move to upset the present order, and the 
influential positions they now occupy in these So- 
cieties? Are not the rank and file of the profes- 
sion, at least those who are lucky enough to have 
jobs, bitterly imposed upon by being compelled to 
furnish technical service at barely or even less 
than living wages? 

Referring to the discriminatory practices out- 
lined in Dr. Steinman’s report on conditions in the 
Metropolitan Area, it is no exaggeration to say that 
the same exist throughout the country. Two rele- 
vant citations are offered. In one instance the 
Nassau County Chapter of the New York State 
Society of Professional Engineers forced the Em- 
ergency Relief Bureau of New York to change the 
title of “Assistant Engineer” to “Foreman.” Per- 
forming assistant engineer service under the title 
of “Foreman” completely satisfies justice. What a 
silly travesty if it were not such a tragedy! The 
other specifically refers to the attitude of those in 
“the seats of the mighty.” A certain Engineer 
with a wife and three children has been employed to 
head a research program for an important indus- 
try at a salary sufficient to provide his family with 
food. He has under him a laborer at twice the pay 
he receives as the Engineer. The laborer is rea- 
sonably secure in the knowledge of continuous ser- 
vice while the Engineer is harried with the worry 
of being dropped at a moment’s notice. The pro- 
gram which he has carried out to date has com- 
mercially established a better control of produc- 


tion at a lowered cost, in addition to which a new 
development is in view. For:a mere temporary 
living pittance this Engineer is swapping a val- 
uable permanent return to his employers. The sad 
part of this tale is that directors and executives of 
this company occupy positions of influence in one 
of the Founder Societies. Justice? 


As a servant of the more astute leaders of our 
social order, the Engineer, unsung and underpaid, 
blindly believing he has been contributing his ef- 
forts and inventions to human progress and bet- 
terment, finds himself the victim of circumstances 
largely of his own creation. 


The Engineer has progressed so far as to make 
the nations of the world interdependent and isola- 
tion talk today seems anachronistic in view of irre- 
vocable progress. Annihilation of time and space, 
development of vast power resources, continual ap- 
plication of science supposedly to make life a 
simpler and happier problem, have become dis- 
torted through no will of the Engineer. He finds 
he has been a large contributor toward disrupting 
an old sociological order. Where do you find him 
in this seething period of fermentation and evolu- 
tion? On the side lines with his family suffering 
untold privation and misery with his cry for help 
little heeded. In view of his vast contributions to 
improvement in communication, transportation and 
material comfort, does not the Engineer deserve 
better treatment at the hands of society? From 
the point of view of justice, yes; but from the 
knowledge of human weakness and unjust social 
methods, no. 


From the inception of his practical training the 
Engineer has been in direct contact with, and has 
often controlled large labor forces with plenty of 
opportunity to make direct comparison of the value 
of respective services rendered. Why should labor 
be comparatively better paid than the Engineer? 
It is a curious thing that the Engineer knows what 
mass and inertia mean applied physically, and yet 
is at a loss to sense the application of the same 
laws sociologically. The lesson of the organization 
of labor with resultant recognition and protection 
has been lost on the independent Engineer. That 
he is slowly awakening to the necessity of organ- 
ization is evidenced by the news items cited at the 
opening of this article. 

Remove the engineer from industry and where 
is industry? How long would industry progress, or 
even endure? 

Responsibility for the world economic chaos, 
rests in a large measure on the shoulders of the 
engineer. Busied with developing vast sources of 
energy, and more powerful and swifter moving 
machinery, and confining ii:s activities to the phy- 
sical building up of great industries with attendant 
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EDUCATION For GRADUATES 


Cultural To Supplement Engineering Training 
By Prof. V. M. Faries 
(Presented at Meeting of S. P. E. E. Chicago, June 26th-30th) 


66 

Is more cultural training and a wider 
social outlook needed for industrial executives?” 
To this question, put to industrial leaders by Pro- 
fessors Caldwell, Norman, and Younger, in a ques- 
tionnaire the results of which are analyzed in the 
Ohio State University Study, Economic Attitudes 
in Industry, eighty-one answered “Yes’’; five, “Not 
needed but helpful”; four, “No.” Ninety per cent 
of those replying were unreservedly of the opinion 
that a wider social outlook by industrial executives 
was needed. Since this question referred to the 
training of industrial executives, and since other 
important studies (for example, the A. S. M. E. 
investigation into the economic status of engi- 
neers) indicate that many engineering graduates 
do attain administrative positions, the foregoing 
results might well be taken as a mandate to engi- 
neering schools to see that their graduates attain 
“a more cultural training and a wider social 
outlook.” 


The Armour Institute investigation confirmed 
the results obtained by the Ohio University study. 
Mr. James D. Cunningham in an article in the De- 
cember, 1932, Mechanical Engineering, ‘The 
Armour Institute Development Plan,” gives us the 
following statement which he says reflects the sen- 
timent of some one hundred employers of the 
Chicago area. 


“This young man’s vision [that of the en- 
gineering graduate] has actually been lim- 
ited by his education. He does not express 
himself well; he has a good knowledge of en- 
gineering subjects, but he is incapable of gen- 
eralizing from that knowledge; and not only 
does he know little except engineering, but he 
also knows almost nothing of the economic and 
social significance of engineering.” 


One has only to listen to the conversation of an 
average group of engineers, and this does not ex- 
clude the teachers of engineering, to discover an 
almost complete lack of interest in, if not a com- 
plete ignorance of, social, economic, political, and 
philosophical problems. It appears that not only 
are many engineers uninformed but that others 
actually belittle the importance of problems of 
humanity, assuming toward them an uncompro- 
mising and impatient attitude, born, no doubt, of 
a college-bred contempt for courses which as 
students they dubbed “bull courses.” There is a 
widespread feeling among engineers, a feeling 
which happily has abated during the last two 
years, that the social sciences are inferior to the 
technical sciences. The training these engineers 
have received in the so-called exact sciences has 
somehow or other developed in them such a scorn 
for those fields of learning wherein delicate points 
of philosophy and logic are the life-blood that many 
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engineers feel that thoughts not expressible with 
mathematical precision are worthless. Because 
the experts themselves hold conflicting opinions, 
our graduates often feel that no one knows any- 
thing about social subjects, and that, therefore, 
their notions, often a product of whim, are as valid 
as those of the expert. Or, if they are not cock- 
sure, they sometimes go to the other extreme be- 
lieving that since the experts with a vast supply 
of knowledge cannot agree, there can be no hope 
for a tyro, and forthwith become resigned to ig- 
norance. Our engineering graduates have not been 
taught to seek knowledge in fields other than engi- 
neering. In fact, they leave college completely 
unaware of the importance of a liberal education 
—unaware that they have not been prepared by 
their college curriculum to discover the internal 
values of life which come as a reward to those 
vitally concerned with the problems of mankind. 


Instead of promoting intellectual curiosity 
throughout life, many engineers and engineering 
teachers stifle it by smug assertions that engineer- 
ing education is the best education to fit one for 
life. I have been guilty of thus rationalizing. It 
has come to pass, I believe, that sometimes at 
meetings such as these, we have naively justified 
our own education by insisting that, it is the most 
vital of all, reasoning that this is the age of ma- 
chines, machines which all educated people ought 
to know and understand. I wonder: whether this 
rationalizing is not a defence of our conservatism, 
our resistance to change. 


When our engineering graduates emerge upon 
the turmoil of the world today, they are nonplussed 
by conflicting admonitions. They must save and 
be thrifty if they are to succeed; yet they must 
spend to keep our industrial machinery turning. 
They must go in debt to get rich; yet they are told 
that a towering unsupportable debt structure did 
its part in plunging us into our present plight. 
They are told that we must protect to the utmost 
the rights of property, but that we need inflation to 
ease the burden of fixed debt. They are told, fur- 
ther, that the government must contract its budget 
and ease the tax burdens, but that high-powered 
spending by the government will launch us toward 
prosperity. They are told that we must invent 
more machines and improve the efficiency of pro- 
duction so as to increase national wealth, but that 
improved machines and production methods throw 
men out of work and thus create poverty. They 
are told that a higher tariff is necessary to pro- 
tect our industries which provide jobs for native 
citizens, but that high tariffs stifle the free ex- 
change of goods thereby producing unemployment 
and starvation. Lacking reliable knowledge, the 
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GENERAL News AND COMMENTS 


UNEMPLOYMENT IN THE 
ENGINEERING PROFESSION 


By D. B. Steinman 


Past President N. Y. State 
Society of Professional 
Engineers 


Out of approximately 5000 Engineers 
in New York City, over 2000 are now 
unemployed and over 1200 are desti- 
tute. Over 3000 have applied to the 
Professional Engineers Committee on 
Unemployment and to the City’s Em- 
ergency Relief Committee for aid. 
Similar condition obtain throughout. 
the country. 


Of the 60,000 Engineers who are 
members of the national engineering 
societies, approximately 30 percent 
(18,000 members) are now being tem- 
porarily carried on the rolls without 
payment of dues on account of unem- 
ployment. 


Of the 200,000 Engineers in the 
United States, more than half are now 
unemployed. Those retaining em- 
ployment have had their salaries dras- 
tically cut. Engineers in the employ 
of large corporations have been re- 
duced to a three-day week, and Engi- 
neers in municipal employ have had 
their salaries reduced as much as 30 
to 85 percent. 

Engineers in private practice, al- 
though not listed among the unem- 
ployed, are without work. Many have 
disbanded their organizations and 
given up their offices, and the others 
are consuming their life savings to 
meet the continuing expense of mini- 
mum payrolls, office rent, and over- 
head. 

The normal volume of public and 
private works construction has fallen 
from 9 to 1% billion dollars per year, 
a reduction of 83 percent. Recent 
bulletins of the U. S. Department of 
Labor reported that the proportion of 
unemployment in the building trades 
had grown to the staggering propor- 
tion of 83.3 percent. Of the 2,562,000 
building craftsmen in the nation, only 
400.000 are working. 

Distress in the engineering profess- 
ion parallels the condition of the con- 
struction industry. From all indica- 
tions, we can estimate that over 100,- 
000 (50 percent) of the Engineers in 
the U. S. are now unemployed and 
without income, and that the earnings 
of the entire engineering profession 
have been reduced over 80 percent. 

* % ae 


H. W. HENDERSON DIES IN 
WATERTOWN 


Was Bridge Designer 


On Friday, August 4th, Harry W. 
Henderson, while on a visit to Water- 
town, New York, died of what is be- 
lieved to be intestinal poisoning. 

Mr. Henderson, a graduate of the 
class of 1911, Clarkson Institute of 
Technology, had specialized in the de- 
sign of steel bridges. Formerly in the 
service of the William T. Field En- 
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Informative Items 


REPORT OF N. Y. LICENSE 
BOARD 


Activities—July, 1932 to 
June, 1933 


By Roy G. Finch, Secretary 


During the fiscal year July 1, 1932- 
June 30, 1933 the State Board of Ex- 
aminers of Professional Engineers and 
Land Surveyors held 8 meetings and 
considered 1060 applications for li- 
censes, of which 217 were rejected, 
259 held for written examination, 129 
held for further consideration, and 
455 were recommended for licenses. 


Written examinations were held 
Jan. 30-Feb. 2, and June 26-29. One 
hundred ninety-five applicants for li- 
censes were notified to appear at the 
Jan. 30-Feb. 2 examinations and of 
these 106 appeared, submitting 166 pa- 
pers. This examination resulted in 
the rejection of 5 applicants, the hold- 
ing of 6 applicants for re-examination 
in one subject, and the granting of li- 
censes to 95 applicants. Ninety-one 
applicants were notified to appear for 
the June 26-29 examinations and 79 
did appear and submitted 124 papers. 
This examination resulted in the re- 
jection of 24 applicants, the holding 
of 6 applicants for re-examination in 
one subject, and the granting of li- 
censes to 50 applicants. In connec- 
tion with the two examinations held 
during the fiscal year ended June 30, 
1932, there were 128 applicants for li- 
censes notified to appear, of which 42 
did appear. For the two examinations 
held during the fiscal year ended 
June 30, 1933, it will be noted that 
286 applicants were notified to appear 
and 185 did appear. A comparison 
between these two fiscal years would 
indicate that the percentage of appli- 
cants who are being held for written 
examinations is increasing. 

During the fiscal year ended June 
30, 1933, the net amount received 
from fees amounted to $22,955.30 and 
the total expenditures were $16,294.41, 
leaving a cash balance of $6,660.89. 
The figures for the previous year 
were: Receipts $26,812.90; Expendi- 
tures $17,004.37; Balance $9,808.53. 


During the fiscal year, covered by 
this report, charges were filed with the 
Board seeking the revocation of the 
licenses heretofore granted to 6 per- 
sons. In four of these cases the 
charges were dismissed after inves- 
tigation and without a formal hear- 
ing; in one case the charges were dis- 
missed after a formal hearing at 
which evidence was taken; and in one 
case action was postponed due to the 
inability to make service of the peti- 
tion and notice of hearing on the ac- 
cused. 

During the past year the Board re- 
ceived its first application seeking the 
re-issuance of a license to a person 
whose license had been revoked fol- 
lowing a hearing on filed charges. Af- 
ter careful consideration the Board 
recommended the re-issuance of the 
license. 
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ENGINEERS RELIEF PLANS 
Chairman Shoudy Asks Help 


W. A. Shoudy, General Chairman of 
the Professional Engineers’ Commit- 
tee on Unemployment, recently sent 
the following communication to the 
members of the Committee: 


To the Members of the General 
Committee: 


It is necessary for me to turn to 
you again for advice and counsel. Al- 
though this Committee has _ been 
functioning satisfactorily, it seems to 
me that it has not been filling its full 
obligation to the unemployed engi- 
neer. 

It is with considerable satisfaction 
that I can report that the funds col- 
lected for the relief of the unemployed 
engineer have been administered both 
wisely and efficiently. We have saved 
the men who were destitute; we have 
assisted others in securing positions 
to make them at least self-supporting 
and to a limited extent, we have been 
of service to a large number of others 
in Free Educational Courses. 

We are convinced that this is not 
enough; that there is danger not only 
to the man but to the country, in the 
loss of morale due to unemployment, 
and even though the man has suffici- 
ent funds to carry on. 

With this in view, we have or- 
ganized another Committee, with Mr. 
James M. Webster as Chairman, who 
as a volunteer, has been active with 
the staff for more than two years. He 
is endeavoring to interest the unem- 
ployed in creating their own _ jobs. 
This Committee has been at work for 
so short a time, that no definite re- 
port can be made now, but we are 
much encouraged. 

Our studies of the unemployed en- 
gineer have convinced us that a great 
majority do not understand the tech- 
nique of job-finding. We are convinced 
that the engineer is responsible for 
the creation of jobs through new in- 
dustries which during the past cen- 
tury have generally taken up the in- 
crease in the number of wage-earners 
—but he rarely has had to look for a 
job during the past thirty years. He 
has merely had to wait until a new 
job turned up and now that jobs are 
few, he does not know how to create 
one for himself. 

We have had some small success in 
placing engineers in jobs that were 
not previously known as engineering 
jobs and are convinced that there is 
in industry today a large number of 
positions that should be filled by en- 
gineers. We do not mean by this 
statement that the engineer should 
replace men but rather, that a thor- 
ough study of the industry will dis- 
cover new opportunities for the en- 
gineer which are not yet recognized. 
These industries need not be of an 
engineering nature. They may be 
the cloak and suit business, real es- 
tate business, or the department 
store. It is also probable that indus- 
tries which now use a number of en- 
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EXAMINATION QUESTIONS 


For License To Practice Engineering 
New York—June 26th to June 29th, 1933 


Part I 
MATHEMATICS 
Monday, June 26, 1933—9:15 a. m. to 
12:15 p. m. only 


Answer any eight of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 


( 1 et} 
1 Expand - ?. 


2 In going a mile, the fore wheel of 
a carriage turns 132 times more than 
the hind wheel; if the circumference 
of each were increased 2 feet, the fore 
wheel would turn only 88 times more 
than the hind wheel. Find the circum- 
ference of each wheel. 

3 A square piece of sheet lead has a 
square cut out at each corner; find 
the side of the square cut out when 
the remainder of the sheet will form 
a vessel of maximum capacity. 

4 Find the area of the triangle 
formed by the radii of the circle 
“+ y? = 169, drawn to the points 
whose abscissas are — 12 and + 7 and 
ordinates positive, and the chord pass- 
ing through the same two points. 

5 The slant height of a right circu- 
lar cone is 2 feet. At what distance 
from the vertex must the slant height 
be cut by a plane parallel to the base 
in order that the lateral surface may 
be divided into two equivalent parts? 

6 The angles of a spheric tri- 
angle aré.A = 62°, & == 84° ‘21, 
C = 79° The radius of the sphere is 
10 inches. What is the area of the 
triangle? 

7 The area of a regular pentagon is 
32.57 square feet. Find the radius of 
the inscribed circle. 

8 Determine the value of x in the 
equation 77*-? = 0.02041 

9 Find the area bounded by the z- 
axis and the curve y = 2* + az’ 

10 Given the ellipse 362? + 1004? = 
3600; find the equations and the 
lengths of focal radii drawn to the 
point (8, 18/5). 

11 If the bases of the frustum of a 
pyramid are regular hexagons whose 
sides are 1 foot and 2 feet respectively, 
and the volume of the frustum is 12 
cubic feet, find the altitude. 

12 Prove that tan (tan-'a + tan-'b) = 
a+ bD 


1 — ab 


Part I 
APPLIED SCIENCES 
Monday, June 26, 1933—1:15 to 
4:15 p .m., only 

Answer any eight of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 

1 An automobile going 30 miles an 
hour on a level pavement stops in 60 
feet when the wheels are locked. 
What is the coefficient of friction be- 
tween the tires and the pavement? 

2 Two dry cells, each with an e. m. 
f. of 1.5 volts and an internal resist- 
ance of 0.25 ohm, are connected in ser- 
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ies with a resistance of 2 ohms. 

a What is the current? 

b What will a voltmeter read when 
placed across the terminals of one cell? 

3 Describe briefly a method of treat- 
ment of a water supply for each of the 
following: (a) impurities in suspen- 
sion, (b) impurities in solution, (c) 
bacteria. 

4 A concrete block 6 feet long by 3 
feet wide by 2 feet high is to be pulled 
along a smooth, level surface by a 
rope making an angle of 30 degrees 
with the horizontal. If the coefficient 
of friction is 0.25, what will be the 
tension in the rope? 

5 A pipe of 3 inches internal dia- 
meter discharges water into a 10,000- 
gallon tank at a point 50 feet lower 
than the surface of a reservoir that is 
the source of supply. If 90% of the 
head is lost in friction, what is the 
velocity of discharge and how long 
will it take to fill the tank? 

6 A solution containing 50 pounds of 
NaOH is to be neutralized by a 
solution containing 25% by weight 
of HCl. How many pounds of the 
latter solution are required. [Atom- 
ic weights: Na = 23, Cl = 36.5, 
O=1t Hr = 1 

7 An electric motor delivers 10 
horsepower. If its efficiency is 80%, 
how much will it cost to run the motor 
for eight hours at seven cents a kilo- 
watt hour? 

8 A ball is thrown horizontally from 
a 400-foot tower at a velocity of 50 feet 
per second. 

a How long will the ball be in flight? 

b How far away from the base of 
the tower will the ball strike the 
ground? 

9 Indicate on a sketch the nature of 
the geologic formations necessary to 
produce an artesian well. 

10 A triangular concrete dam 40 
feet high and 18 feet wide at the base 
stands on a smooth, level foundation 
with a coefficient of friction of 40%. 
The upstream face of the dam is verti- 
cal and the water level is 10 feet be- 
low the top. Assuming no hydrostatic 
uplift under the dam, state (a) 
whether the dam will slide, (b) 
whether the dam will overturn. Show 
computations. 

11 Explain or define five of the fol- 
lowing: catalytic agent, ion, anode, 
annealing, farad, Venturi meter, caten- 
ary, valency, dyne, B. coli. 

12 A tank of water containing 900 
pounds of water at an average tem- 
perature of 35° F. and 100 pounds of 
ice at 32° F. is to be raised to 60° F. 
by steam at 212° F. How many 
pounds of steam are required? 


Part I 

MATERIALS OF CONSTRUCTION 

Tuesday, June 27, 1938—9:15 a. m. to 
12:15 p. m. only 

Answer any eight of the followimg 
questions. Slide -rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 


1 Sketch shear and bending-moment 
diagrams for the following: 

a Simple beam with uniformly dis- 
tributed load 

b Cantilever beam with uniformly 
distributed load 

c Beam with fixed ends and uni- 
formly distributed load 

2 A solid and a hollow cylindric 
shaft, of equal length contain the same 
amount of the same kind of metal, the 
solid shaft fitting the hollow of the 
other. Compute the ratio of the tor- 
sional strength of the solid shaft to 
that of the hollow shaft when each is 
used separately. 

3 A transmission cable carries a uni- 
form load, including its own weight, 
of 1.641 pounds per horizontal foot of 
length, for a span of 800 feet between 
tower supports. The sag is one twelfth 
of the span. Compute the maximum 
tension in the cable and state where it 
occurs. 

4 Discuss in detail the materials and 
processes used in the manufacture of 
the following kinds of structural terra 
cotta, or hollow building tile, together 
with their respective properties and 
uses: (da) dense, (b) semiporous, (c) 
porous. 

5 Compute the length of a wrought- 
iron pipe supported at its extremities, 
its internal radius being 2.25 inches 
and its external radius 2.5 inches, so 
that the deflection under its own 
weight may equal 1/100 of the length. 
Take the weight of wrought iron at 
480 pounds per cubic foot and its mod- 
ulus of elasticity at 25,000,000. 

6 A simply supported reinforced 
concrete beam, 10 inches wide and 22 
inches deep, has a total uniform load 
of 2000 pounds per linear foot. The 
span is 20 feet. The tension reinforce- 
ment is 2 inches from the bottom of 
the beam. Find the web reinforce- 
ment to resist diagonal tension, using 
vertical U-stirrups, when the allowable 
tensile unit stress in steel is 12,000 
pounds per square inch, the unit shear- 
ing stress for the concrete 40 pounds 
per square inch and the maximum unit 
bond stress 80 pounds per square inch. 

7 A steel bar 2 inches square has its 
ends fastened to firm supports. What 
is the stress produced in it by a change 
of 50° F. in its temperature? 

8 State the essential chemical] in- 
gredients used in the manufacture of 
Portland cement and describe concise- 
ly the processes employed in its pro- 
duction. 

9. Discuss in detail the materials 
and processes used in the manufacture 
of the following kinds of brick, to- 
gether with their respective proper- 
ties and uses: (a) common, (b) pav- 
ing, (c) fire. 

10 A floor is supported by timber 
beams spaced 16 inches center to cen- 
ter. It carries a total dead and live 
load of 125 pounds per square foot. 
The span of the beams is 16 feet 3 
inches. The maximum deflection per- 


(Continued on Page 24) 
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Public Works Delay 
Dangerous 


(Continued from Page 5) 


delay or even prevent the expenditure 
of public moneys. 

The first is bad enough, but at least 
it will provide much, if not a maxi- 
mum of, employment, whereas the 
last fears to lose its strangle hold up- 
on the nation’s resources and seeks to 
postpone public works activities in the 
hope that a miracle will restore suffi- 
cient prosperity to allow at least a 
semblance of the 19th century econ- 
omic philosophy to remain in vogue. 

The American public, and especially 
the Engineer, must insist upon the 
prosecution of public works. It is not 
a matter of partisanship or of selfish 
orofessional endeavor to demand that 
the present government carry out its 
program. Delay is dangerous to the 
nation’s welfare and opponents of pub- 
lic works expenditures must be 
taught to appreciate that the loquaci- 
ous exponents of education, budget 
balancing and all other daily subjects 
of propaganda are more concerned 
with selfish interests than with the 
welfare of millions of American citi- 
zens who ask only their inalienable 
right to work. If the present National 
Recovery Program fails, radical 
changes in our form of government 
are inevitable. It must not fail and 
as Engineers we must stand behind it 
and its objectives. One way to do so 
is to individually, collectively and 
openly become Soemmere. 

* 8 


Proposed Engineers’ Code 

(Continued from Page 6) 
of the design and execution thereof. 
Anyone performing any of these func- 
tions shall be considered an engineer 
subject to all of the conditions of qual- 
ification and experience in the above 
definition of a professional engineer, 
and subject to all conditions and reg- 
ulations of this Code. 

Where a Professional Engineer reg- 
istration or license law is in effect, 
any registered or licensed professional 
engineer shall be entitled to practice 
as an engineer but shall not be re- 
lieved by that fact from any of the 
provisions of this Code. 


Engineering Assistant 

In the meaning and application of 
this Code an engineering assistant 
shall be any person who, not regis- 
tered or licensed by any state, or ter- 
ritory to practice engineering as a 
profession and not eligible for mem- 
bership as hereinbefore defined in any 
professional engineering organization 
providing for membership as herein- 
before described, is employed to ren- 
der technical or other services of a 
sub-professional nature under the di- 
rection of an engineer. 


Client 

A client shall be an individual, firm, 
corporation, or governmental agency, 
who engages the services of an engi- 
neer on a fee basis. 


Employer 

An employer shall be any individ- 
ual, firm, corporation, or governmental 
agency, who engages the services of 
an engineer or an engineering assist- 
ant on a salary or wage basis. 
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Contractor 

A contractor shall be any individual, 
firm, corporation, or agency contract- 
ing to perform the work called for by 
the engineer’s plans and specifications. 

ARTICLE III 
REQUIRED PROVISIONS 

Engineering assistants shall have 
the right to organize and to deal col- 
lectively, through an agency or or- 
ganization of their own choosing, with 
an employer. 

No engineering assistant shall be re- 
quired to join or affiliate with any 
agency or organization, nor shall he 
be compelled to deal with an em- 
ployer through such channels. Neither 
shall he be restrained from voluntary 
affiliation with, or use of, any agency 
or organization. 

Each engineering assistant shall rec- 
ognize the contractual relations. of 
employer and employee and failure to 
render in full the services agreed up- 
on shall be considered as a violation 
of this Code. 

In filing this code, it is agreed that, 
as a condition of approval, the Presi- 
dent may impose such conditions, 
modifications, or additions, exceptions 
or exemptions as he may deem necess- 
ary or expedient in the public interest 
to effectuate the policy established in 
Title I of the National Industrial Re- 
covery Act. 


a—Minimum Wages. 

No engineer or engineering assist- 
ant, employed on a salary or wage 
basis, shall be paid less than the min- 
imum rates which are_ established 
regionally or locally by mutual agree- 
ments between truly representative 
groups of employers and employees or 
as established or approved by the Na- 
tional Control Committee, as defined 
in Article VII, through its subordinate 
regional, state or local committees, 
and approved by the President, as 
provided by Section 7 (b) of the Na- 
tional Industrial Recovery Act. Where 
such rates are not so established, the 
minimum rates of wages shall be not 
less than those required by Article 3 
—‘Minimum Wages of the ‘Code of 
Fair Competition for the Construction 
Industry’.” 


b.—Marimum Hours. 

Maximum working hours for engi- 
neering assistants shall be in accord- 
ance with Article 4—‘“Maximum Hours 
of the ‘Code of Fair Competition for 
the Construction Industry’.” 


c.—Age Limit. 

Engineers shall not employ any 
one less than sixteen years of age, ex- 
cept that persons between fourteen 
and sixteen may be employed for not 
to exceed three hours per day between 
7 A. M. and 7 P. M. on such work as 
will not interfere with hours of day 
school. 


d.—Stabilization of Employment. 

Engineers shall administer their 
functions so as to provide the max- 
imum practicable continuity of em- 
ployment to those in their employ. 

ARTICLE IV 

REGULATIONS GOVERNING RELATIONS 

BETWEEN ENGINEERS AND THEIR 

CLIENTS OR EMPLOYEES 

Where the engineer’s services in- 

volve a fee of $1,000 or more, his rela- 


tions with, and responsibilities to his 
client shall be evidenced by duly ex- 
ecuted written agreements. Neither of 
the contracting parties shall assume 
any of the duties or responsibilities 
hereinafter defined as obligatory on 
the otber nor may one of the contract- 
ing parties receive any part of the 
pay or profit hereinafter defined as 
belonging to the other. 


An engineer shall at all times abide 
by the “Code of Ethics” adopted by 
the American Society of Civil Enzi- 
neers September 2, 1914, and by the 
“Code of Practice of the American So- 
ciety of Civil Engineers,’ adopted 
January 18, 1927, which are appended 
hereto, and these codes of ethics and 
practice are hereby made a part of 
this Code of Fair Competition, and 
subject to the same conditions of en- 
forcement as if herein written in full. 
Violation of this “Code of Fair Com- 
petition for Professional Engineers” 
shall justify cancellation of relations 
by a client, dismissal by an employer 
or discipline by the National Com- 
mittee and/or prosecution at law un- 
der the provision of the National In- 
dustrial Recovery Act. 


An engineer shall not: 

a. Acquire, own or otherwise benefit 
by the purchase, sale or ownership in 
any real estate or business interest 
which may be affected by any work for 
which he shares responsibility, except 
with full knowledge and consent of 
his employer. 


b. Own stock in, or have other in 
terest in, or in any way benefit from 
the business of a contractor employed 
on any work for which the engineer 
shares responsibility, except with the 
full knowledge and consent of his 
client or employer. 


c. Accept any pay or commission, 
except as clearly stipulated in his con- 
tract or terms of employment, for the 
use of any materials, patented device, 
appliance, tool or method employed on 
the work. 


d. Accept any fee or gratuity for 
engineering or other services rendered 
to any contractor or sub-contractor en- 
gaged on the work for which the en- 
gineer is engaged as the client’s or 
employer’s representative, or accept 
compensation, financial or otherwise 
for services in connection with such 
project, from any person other than 
his client or employer, except with 
the full knowledge and consent of his 
employer. Nothing herein shall be 
construed to operate against the pre- 
vailing and good practice by contrac- 
tors and sub-contractors of engaging 
engineers, other than the engineer of 
record for the work, to render engi- 
neering services to them in connec- 
tion with their engagement as con- 
tractors or sub-contractors. 


e. Specify, direct, invite or accept 
engineering designs, studies or 
sketches from a contractor, sub-con- 
tractor or supplier of materials, in- 
terested in the work or in bidding on 
any element of the work, where such 
are services herein defined, or defined 
in his agreement with his client or 
employer, as being the responsibility 
and duty of the engineer. This does 
not debar the customary shop and 
working drawings, made by contrac- 
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tors for the work to be executed by 
them, nor the use of technical trade 
information issued by producers for 
the information of engineers. 

f. Give any rebate, discount, bonus, 
fee or commission in order to reduce 
his fee, or to influence or procure em- 
ployment. 

ARTICLE V 


UNFAIR PRACTICES 


To maintain fair minimum salaries 
and wages for engineers and engineer- 
ing assistants the National Control 
Committee through its subordinate 
regional, state or local committees, 
shall, within four months after the 
effective date of this Code, establish 
schedules of fair minimum rates for 
all types of engineering services func- 
tional to the Construction Industry. 
In arriving at these schedules the Na- 
tional Control Committee shall en- 
deavor to prescribe not less than rates 
equivalent to the average rates which 
obtained in each region at the beginn- 
ing of the year 1929. 

To assure fair competition and pre- 
vent rendering of services below cost 
of production, plus overhead, insur- 
ance and incidental expenses, plus a 
reasonable profit, and to insure fair 
bases for the determination of cost- 
plus-fee terms of employment, the Na- 
tional Control Committee shall de- 
velop, with the cooperation of its sub- 
ordinate regional, state and local sub- 
committees, standards of cost account- 
ing with uniform methods of deter- 
mining overhead, inclusive of prin- 
cipal’s time and other chargeable 
items. 


To maintain fair minimum rates of 
charge for the various branches of 
engineering practice functional to the 
construction industry and to avoid 
price cutting among engineers in 
private practice, but without any at- 
tempt at price-fixing, the Nationa] 
Control Committee through its sub- 
ordinate regional, state, or local com- 
mittees shall establish schedules of 
fair minimum charges, where practic- 
able, for all types of engineering ser- 
vices functional to the Construction 
Industry. The recognition of such 
minimum schedules shall in no way 
operate against any engineer whose 
training, experience, reputation or 
specialized practice, justifies a higher 
schedule of charges. 


In the operation of this Code, be- 
fore the establishment of engineering 
fees as above described, no engineer 
shall charge for his services an 
amount less than his costs, including 
overhead and incidental expenses. 

In order to eliminate unethical and 
unfair competitive practices that vio- 
late sound public policy and proper 
professional procedure: 

a. An engineer shall not enter into 
fee, salary or wage competitive bidd- 
ing with other engineers for a pro- 
fessional engagement. 

b. An engineer shall not offer or 
provide free or contingent engineering 
services or free cost estimates, in com- 
petition with any other’ engineer 
whose services have been retained for 
the work. |W 

c. An engineer employed in a sal- 
aried position on full time basis shall 
not solicit outside employment in 
competition with other engineers, nor 
authorize the use of his name for the 
solicitation of outside work. He may 
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serve in a consulting or advisory cap- 
acity with the consent of his employer. 

d. No person shall perform or under- 
take to furnish or be responsible for 
engineering services unless he is quali- 
fied by education, experience and or- 
ganization and as herein defined. 

The engineer should recognize and 
accept professional responsibility for 
the correctness, accuracy and safety 
of his design and for the complete- 
ness of information given to the con- 
tractor. He should not reouire the 
contractor to be responsible for any 
work not called for and not indicated 
by his plans and specifications, and 
should not require that the work be 
acceptable to the engineer except in 
conformity with stipulated require- 
ments of the plans and specifications. 
Where necessary, the engineer should 
obtain adequate and sufficient sub-soil 
data and sub-soil tests and he should 
supply such informatien to the bid- 
ders. He should stipulate fair and 
equitable liability and damage insur- 
ance, and bonus, damage and indemn- 
ity provisions, where any or all of 
same are required. 


The engineer shall observe the rules 
of fairness in making known all re- 
quirements for the work for which he 
is responsible. 


Arbitration according to the pro- 
cedure of the American Arbitration 
Association shall be accepted as the 
approved method for adjudication of 
disputes, after decision by the engi- 
neer, and precedent to action at law. 


Contractors and others furnishing 
materials shall not include engineer- 
ing designs or engineering services 
with the furnishing of materials ex- 
cept as hereinbefore provided in Ar- 
ticle IV, e, and then only when mak- 
ing a separate and distinct charge for 
the same to be paid by the owner, 
said charge to be not less than the 
usual or _ prescribed professional 
charge made by engineers for such en- 
gineering designs or other engineer- 
ing services. 

The engineer shall definitely estab- 
lish in his design and specifications, 
the amounts of tolerance which will 
be permissible, and shall include def- 
inite provisions for additional installa- 
tions, replacements, etc., if such toler- 
ances are exceeded. 

The engineer shall state clearly the 
time requirements of the various ele- 
ments of the work or shall require the 
contractor to state them at the time 
of bidding. 

The engineer shall not submit his 
design drawings and specifications for 
contractor’s bid until he has developed 
adequate preliminary information and 
essential pertinent data. He shall pro- 
vide the contractor with opportunity 
to satisfy himself as to the adequacy 
of the engineering information given 
and the practicability of the type and 
method of installation shown on the 
engineer’s design and covered in his 
specifications. Adequate information 
should be issued to all bidders alike 
and the engineer should require the 
successful contractor to recognize and 
accept his full responsibility for the 
successful and safe prosecution and 
completion of the work in accordance 
with the contract documents. The en- 
gineer shall permit the contractor to 
submit, for the ehgineer’s considera- 
tion, plans and details showing the 
contractor’s proposed methods of in- 


stallation, plant layout, and erection 
of temporary structures, and require 
that the engineer’s consent be _ re- 
ceived by the contractor before such 
methods are adopted. The engineer 
shall require that if there be any 
existing hazards for which the con- 
tractor is unwilling to accept respon- 
sibility, such exceptions be evidenced 
by the contractor prior to the signing 
of his contract. 

The engineer, where so engaged, 
Shall provide adequate and sufficient 
field supervision and inspection of the 
work and shall at all times be ready 
to accept or reject any part of the 
work as the installation proceeds. 


ARTICLE VI 

REGULATIONS GOVERNING THE ENGINEER 

Recognizing the inherent differences 
in customs and procedures between 
the various branches of engineering in- 
volved in the general field of construc- 
tion and that in any branch of engi- 
neering, customs and procedures dif- 
fer depending upon the magnitude and 
complexity of a project and upon the 
experience and record of accomplish- 
ments of different engineers, and that 
some engineers are especially expert 
in highly specialized fields of engi- 
neering, this Article is necessarily a 
generalized statement of the duties to 
be undertaken and performed by the 
engineer. It is good practice that 
there shall be engaged engineers 
skilled in the specialized fields of en- 
gineering. This article does not cover 
detailed items of service incident to 
highly specialized fields of engineer- 
ing, or to preliminary investigations 
or reports as to the feasibility of pro- 
jects, but is a statement of minimum 
services to be perfornred by the engi- 
neer, ‘the responsibilities for which 
may not be delegated by him except 
that this shall not prevent the employ- 
ment of special services for surveys, 
subsoil investigations, laboratory an- 
alyses and tests, and similar services 
under the direction of the engineer as 
a separate account. 


A. Investigations. 

a. Investigations, surveys, and col- 
lection of all necessary or essential 
data, assuring the accuracy and com- 
pleteness of such data in so far as it 
controls the type of design, method of 
installation, stability of structure, or 
completeness or fairness of the bids 
on the finished work. 

b. Studies, preliminary designs and, 
where necessary or desirable, compara- 
tive cost estimates of same, in order 
to determine the ultimate design 
which will for safety and perman- 
ence best satisfy the requirements fer 
feasibility of construction and ®c9on- 
omy. 

c. Where necessary or desirable a 
report setting forth recommendations 
with such supporting statements, data 
and such drawings as are necessary 
for a clear understanding of the 
recommendations and the _ reasons 
therefor. 


B. Designs, Contract Drawings and 
Specifications. 

a. Complete design of the work in- 
cluding all necessary design and con- 
tract drawings showing design details 
for the complete construction and/or 
installation of the work covered. 

b. Complete specifications describing 
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all elements of the work covered, par- 
ticularly such elements as are not 
clearly or sufficiently detailed in the 
drawings, such specifications to out- 
line methods called for as being ac- 
ceptable to the engineer. 

ce. Invitation to bidders containing 
information sufficient to enable an ex- 
perienced contractor to make a com- 
plete and fair bid covering the work. 


C. Advisory Supervision of Construc- 
tion. 

a. General supervision and coodina- 
tion of the installation of the work. 


b. Estimates of the value of work 
installed for partial and final pay- 
ments to contractors when necessary 
or advisable. 


c. Survey, record drawings, and cer- 
tification as to the completion of con- 
tractor’s work. 


D. Detailed Resident Supervision of 
Construction. 


a. Resident supervision and detailed 
inspection of the work. 

b. Field and/or shop inspection and 
tests of materials and equipment. 


To effectuate the declared policy of 
the National Industrial Recovery Act, 
“to eliminate unfair competitive prac- 
tices,” and “to rehabilitate industry,” 
the engineer’s procedure for the selec- 
tion of a contractor by competitive 
bidding shall be governed by the fol- 
lowing basic principles. 


Fair competition shall include con- 
sideration of capability, experience, 
honesty, financial stability, price, and 
time. 


The form of contract affects bidding; 
the following forms of contract pro- 
cedure, whether for entire projects or 
for any segregated component part 
thereof, are recognized as proper; (1) 
lump sum.—(2) guaranteed outside 
price.—(3) cost of work plus a fee.— 
(4) unit prices. 

The engineer should limit the bidd- 
ing to contractors who have properly 
prequalified as to reputation, experi- 
ence and responsibility. He shall not 
recommend the award of the work un- 
less the contractor can demonstrate 
to the awarding authorities that he is 
competent, technically and financially. 
A contract bond when required, shall 
not be held to reinforce or enhance a 
bidder’s credit, stability or capacity, 
but shall be considered only as a pro- 
tection against business accidents. 
Any bid may be accepted at the price 
originally submitted, except as other- 
wise covered by law. 


The engineer shall not sanction or 
permit, the payment of any fees, 
bonuses, or other forms of payment 
by any bidder for services rendered 
in connection with securing an award, 
nor sanction the disclosure by any con- 
tractor of any bid to a competitor, or 
otherwise to induce secondary bidd- 
ing, nor tolerate the unfair practice 
known as “bid peddling.” 


The engineer shall require that 
every rebate, refund, allowance, dis- 
count, commission, or service privi- 
lege in whatever form, be extended 
by a vendor to every purchaser under 
like terms and conditions. 

To secure fair competitions as de- 
fined hereinbefore, no product or ser- 
vice shall be obtained below cost. 
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When practicable, bids shall be ac- 
cepted within 20 days from bid date 
and quotations thereon by suppliers 
of material shall be held subject to 
acceptance within 30 days of such bid 
date. 


All sales by suppliers of material to 
a contractor, except for cash, shall be 
stopped after 60 days credit, unless 
through no fault of the contractor, 
payments to him have not been made 
in accordance with his contract. 


ARTICLE VII 
ADMINISTRATION 


Amendments. 


Amendments or revisions to this 
Code may be proposed by any truly 
representative professional engineer- 
ing organization providing for mem- 
bership as hereinbefore described, 
acting through the National Control 
Committee hereinafter defined. 


National Control Committee. 


To effectuate the purposes of this 
Code and provide for administrative 
control within the engineering profes- 
sion in so far as it is a function of the 
construction industry, a National Con- 
trol Committee shall be established 
composed of four engineers appointed 
by the American Society of Civil En- 
gineers, and one engineer appointed 
by each of the national professional 
engineering organizations providing 
constitutional provisions for member- 
ship as hereinbefore defined in Article 
II, and which are indicated in the first 
paragraph of the Preamble of this 
Code as having subscribed to this 
Code, and two engineers at large to 
be selected by the before mentioned 
members to represent the engineers 
who have no national professional en- 
gineering society affiliation. 


This control committee shall have 
full authority to make all needful 
rules and regulations for the admin- 
istration and enforcement of the pro- 
visions of this Code. This control com- 
mittee shall have full authority to es- 
tablish such sub-committees and such 
subordinate local, state and regional 
committees and to prescribe such du- 
ties, rules and regulations as are 
deemed necessary to carry out the 
purposes of this Code and of the Na- 
tional Industrial Recovery Act. 

In the establishment of each such 
state committee (or where there is no 
state committee, in each regional 
committee), there shall be one repre- 
sentative, for each state, from the rec- 
ognized existing or hereafter created 
state professional society, in which 
membership is contingent upon legal 
admission to the practice of engineer- 
ing within that state. Such represen- 
tative shall be designated by such 
recognized state society. 

The National Control Committee 
shall coordinate its acts with the ad- 
ministrative agency established under 
the Code of Fair Competition for the 
Construction Industry. 


Administration Expense. 

All engineers in so far as their prac- 
tice is a function of the construction 
industry and as defined in this Code 
shall bear their proportionate share of 
the expense of administration of this 
Code under such rules and regulations 
as may be approved by the President 
under Section 10 (a) of Title I of the 
National Industrial Recovery Act. 


Effective Date. 

This Code shall be effective when 
approved by the President of the 
United States and shall be applicable 
only to professional engineering ser- 
vices functional to the Construction 
Industry undertaken after such ap- 
proval date. 


EXTRACTS FROM REPORT OF 

CARLTON S. PROCTOR, THE SO- 

CIETY’S CODE REPRESENTATIVE, 

TO THE EXECUTIVE COMMITTEE 

OF THE AMERICAN SOCIETY OF 
CIVIL ENGINEERS 


Under date of August 30, 1933, the 
Draft of the Code dated August 25, 
1933, was filed with the Administrator. 
On Friday, September Ist, a “pre- 
view” was held by the Deputy Admin- 
istrator with representatives present 
from the various Government depart- 
ments interested in the Codes for the 
Construction Industry. 

On Tuesday, September 5, and on 
Wednesday, September 6, conferences 
were held with the Code Committee of 
the Construction League, with Govern- 
ment officials and with members of 
the Architects’ Code Committee. 

Public Hearings were held in Wash- 
ington on September 6, 7 and 8, on the 
Basic Code for the Construction Indus- 
try, the Code of the General Contrac- 
tors, that of the Architects, and those 
of six other subdivisions of the Con- 
struction Industry. 

Extracts from Mr. Proctor’s report 
to the Executive Committee follow: 

As a result of these hearings, pre- 
views and conferences, the Code was 
revised to its present form, and has 
been forwarded to Washington for 
formal resubmission to The Adminis- 
trator, with request for formal Rearing 
at the earliest practicable date. 

On Page 1 the two minor changer 
are changes in wording only. 

On Page 2, it was required that the 
provision of the Constitution of the 
American Society of Civil Engineers, 
referred to in the third paragraph, be 
quoted. A reciprocal qualifying sen- 
tence was added as the next to the 
last sentence in the fifth paragraph on 
Page 2, and the last sentence of this 
paragraph was altered so that the con- 
cluding two sentences of this para- 
graph will now be in exact accordance 
with the Architects’ Code, thus 
strengthening and reinforcing both 
Codes. These reciprocal provisions 
and similar ones later in our revised 
Code, together with two changes not 
also in our revised Code, were submit- 
ted by the Chairman of the Architects’ 
Committee as amendments to their 
previously submitted Code, at their 
formal hearing on Thursday morning, 
September 7. 

On Page 3, Definitions were changed 
and definitions of “employee” and 
“person” added to meet the form re- 
quired by the legal advisers to N. R. A. 
The first four paragraphs of Article 
III were rewritten to meet the legal 
requirement of N. R. A. that these 
paragraphs be verbatim as stated in 
the National Industrial Recovery Act, 
no qualifications to these provisions 
being permissable. 

On Page 4, minor changes were 
made in the wording of “a”, “b” and 
“ce” of Article III to meet provisions of 
the Legal Department. In Article IV, 
the inclusion of American Society of 
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Civil Engineers’ Code of Ethics and 
Code of Practice was omitted because 
these two documents are not worded 
in phraseology suitable to a law. It 
was pointed out that chese documents 
would not only have to be completely 
reworded to be acceptable as a part of 
the National Law, but after such re- 
wording would be subject to the same 
analysis in formal hearings as will 
the Code, and it was felt that the ma- 
jor provisions of these Manuals which 
might be included as law are now in- 
corporated in the Code. 

On Page 5 the changes are in word- 
ing only to meet legal provisions and 
conditions of the act. 


On Page 6 the second paragraph was 
amended to include-the provisions of 
the “Manual of Engineering Practice: 
Charges for Engineering Services” 
adopted by the American Society of 
Civil Engineers, September 1930, to 
meet the demand that some definite 
provision for minimum fees be in- 
cluded in this Code. The next para- 
graph on this page was inserted as 
another reciprocal provision with the 
Architects, this paragraph agreeing 
éxactly with a similar paragraph made 
as an amendment to the Architects’ 
Code. 

On Page 7, the third paragraph was 
reworded under instructions from the 
Legal Department that our Code can- 
not prescribe by name for contractors 
or anyone other than engineers. The 
paragraph immediately following this 
paragraph on Page 7 was moved to 
this position from Page 9, and the fol- 
lowing paragraph meets the require- 
ment of the Basic Code that each Sup- 
plementary Code specifically provide 
against “bid-peddling,” etc. 

On Page 8 there are no changes. 

On Page 9, everything in Article VI, 
following ‘“D”, ‘a’ and “b” has been 
omitted since all of the remainder of 
this article is now included in the 
Basic Code of the Construction In- 
dustry. 

Article VIII, under “Administration,” 
the set-up of the National Control 
Committee has been radically changed 
in that the number of representatives 
of the American Society of Civil Engi- 
neers has been considerably increased 
to the point where such representa- 
tives will constitute a majority by 
three of the total committee. This 
change was made after it was indi- 
cated to us that the N. R. A. would 
rule that the American’ Society of 
Civil Engineers is the responsible and 
thoroughly representative national or- 
ganization qualified to submit this 
Code and that because of such exclu- 
sive qualification and the responsibil- 
ities which thereby devolve on the So- 
ciety, a control of the National Con- 
trol Committee was reasonable and 
desirable. 

The Administration Expense para- 
graph was changed to meet the re- 
quirements of the Legal Department 
and the final clause was added at the 
suggestion and request of the Adminis- 
trator. 

This draft of the Code will now be 
set for formal hearing, after which 
the N. R. A. Administrator will hold 
such private conferences as he decides 
and the Code will then be presented 
for signature by the President. While 
opportunity will be afforded us to be 


present at the final deliberations with 
the N. R. A. Administrator for the 
purpose of commenting upon amend- 
ments and other suggestions for 
changes, the final decision as to the 
form of this Code will rest with the 
Administrator. 
GEORGE T. SEABURY, 
Secretary. 


September 8, 1933. 
GENERAL HUGH S. JOHNSON 
Administrator, 
National Industrial Recovery 
Administration, Commerce Building, 
Washington, D. C. 
Re Code of Fair Practice for 
the Professional Engineer Di- 
vision of the Construction In- 
dustry—1719/2/18 
Dear Sir: 

In accord with conferences with offi- 
ficials of the National Recovery Ad- 
ministration, and on behalf of the Am- 
erican Society of Civil Engineers, 
there is submitted with this supple- 
mentary letter the Code of Fair Prac- 
tice for the Professional Engineer Di- 
vision of the Construction Industry, in 
a somewhat revised form. 

General Information. The American 
Society of Civil Engineers, organized 
in 1852, and being representative of 
the Engineering Profession in so far 
as it is functional to the Construction 
Industry, and being desirous to cooper- 
ate with the President of the United 
States to meet the present emergency 
as outlined in Title I of the National 
Industrial Recovery Act and to assist 
in placing the Construction Industry 
on a definite and permanent founda- 
tion of Fair practices and fair profit, 
hereby submits and recommends for 
adoption a code, with plan for admin- 
istration thereof, governing profes- 
sional engineers and their assistants 
and the practice of engineering where 
functional to the Construction In- 
dustry. 

The American Society of Civil Engi- 
neers has been functioning for eighty- 
one years. It has fifty-six “Local Sec- 
tions” with members in every State 
and Territory of the United States. It 
is the major national professional en- 
gineering body in the United States 
embracing in its membership a large 
proportion of professional engineers 
functioning in the Construction Indus- 
try and is itself truly representative of 
the Engineering Profession in so far 
as it is functional to the Construction 
Industry. 

In the preparation of this code, 
however, it has been recognized that 
there are professional engineers affil- 
iated with other national societies 
which, in general, are not functional 
to the Construction Industry and dili- 
gence has been exercised in bringing 
into cooperation in the drafting of this 
code all such organizations of a na- 
tional character which appeared to be 
interested, even if only in part, and 
also representatives of the profession- 
al bodies of registered or licensed en- 
gineers. 

In the code, provision is made for 
participation by all professional engi- 
neering bodies membership in which 
is contingent upon evidence of fair 
practice and qualifications of adequate 
training and actual experience in the 
execution of construction projects. 

In the code, provision is made also 


for the active participation by all pro- 
fessional engineers legally admitted to 
to the practice of engineering, and 
through professional bodies, all engi- 
neers engaged in professional engi- 
neering in states where there are no 
such legal requirements. 

The code provides for fair charges 
which have been recognized as prac- 
ticable for the protection of the public 
interest as set forth in a published 
document of the American Society of 
Civil Engineers to be appended to and 
incorporated in the code. Twelve 
copies of “Manual of Engineering 
Practice; ‘Charges for Engineering 
Services’” were placed on file with 
you at the time of the previous sub- 
mission of the code. In the code, pro- 
vision has been made, also, for fair 
standards of salaries or wages of pro- 
fessional engineers and engineering 
assistants. 

Thus the American Society of Civil 
Engineers in sponsoring this code be- 
lieves that in doing so it has made 
provision for full recognition of the in- 
terests of all professional engineers 
and their engineering assistants func- 
tional to the Construction Industry. 

Enclosures, Twelve mimeographed 
copies of Code of Fair Competition for 
the Professional Engineer Division of 
the Construction Industry dated Sep- 
tember 8, 1933, revised as for public 
hearing. 

It is respectfully requested that date 
for such public hearing be fixed as 
early as practicable. 

Very truly yours, 
CARLTON S. PROCTOR, 
Chairman, Code Committee 

American Society of Civil Engineers 

(Encls.) 


Comment: The above, together 
with the changes noted, is the form 
in which the same has been submitted 
to the N. R. A. officials. 

As a whole the proposed Code, which 
is vastly different from the first draft, 
is, with the exceptions hereinafter set 
forth, a worth while document which, 
if amended to meet the objections 
noted, would do much to eliminate the 
abuses with which the practising en- 
gineer has to contend. 

The changes are not great in num- 
ber but some of them are significant. 

Much criticism has been levelled at 
what is termed the undue representa- 
tion accorded the American Society of 
Civil Engineers. A knowledge of the 
situation, however, offers justification 
for this representation. The A.S.C.E. 
is more truly representative of the en- 
gineering profession than any of the 
other so-called Founder’ Societies. 
Even its name is appropriate, as all 
engineering is, in fact, either civil or 
military, and mechanical, electrical, 
chemical and mining engineering are 
but divisions of civil engineering. 
Membership in the A.S.C.E. is open to 
a mechanical, electrical or any other 
recognized type of engineer. 

The A.S.C.E. is more responsive to 
the opinions of its members than are 
the other national societies, in the di- 
rection of whose affairs corporate and 
industrial interests play a leading role. 

In so much as there is some justifi- 
cation for recognizing the American 
Society of Civil Engineers as a nation- 
al (it should be co-ordinating rather 
than control) agency, there is far 
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greater justification for recognizing 
the New York State Society as the 
representative of the engineering pro- 
fession in this State. It is actually 
such, and it is inconsistent for the 
A.S.C.E. to demand national control 
and deny state control to the only so- 
ciety which is truly and unquestion- 
ably a state-wide representative of 
every branch of the profession in New 
York. 

To many, if not most, engineers 
who, as members of the state profes- 
sional societies, have had experiences 
which enable them to see the needs 
of the whole profession rather than 
parts thereof, the premises underlying 
the proposed Code are not very ten- 
able. The present proposals spring 
from an assumption that a Code can 
be made for part of the profession, ig- 
noring the rest. Can a line of de- 
marcation be drawn? It is doubtful if 
such reasoning is sound. 

The coding of engineering as a pro- 
fession is the only rational basis from 
which to work. A Code built upon 
such premises, could be made applic- 
able where affected by the activities 
of the N. R. A. and the present prob- 
lem of who is included and who is not 
would be eliminated. From the begin- 
ning the State Society has labored to 
broaden the Code submitted by the 
A.S.C.E. so as to make it applicable 
to the entire profession, if required. 
It set aside its own coding program 
in a spirit of co-operation and had 
hoped to so amend the proposals as to 
meet its objections. Unfortunately 
this has not been done to the extent 
desired. 

From the number of opinions, ex- 
pressed by professional engineers, 
there is little doubt but that a great 
majority are opposed entirely to being 
coded. However, the overlapping 
functions of those who come within 
the construction industry make it dif- 
ficult to eliminate the engineer, with- 
out permitting others to circumscribe 
him with their codes. Perhaps the 
answer should be—Why not let the 
Master Code of the construction in- 
dustry so far as there are relations 
amongst them, be one of engineers 
and architects approved by those who 
work under their direction. 

During the preparation and subse- 
quent thereto, fhe representatives of 
the New York State Society submitted 
objections upon the following points, 
which remain in the present pro- 
posals: 

1st. The representation of the truly 
professional societies, such as that in 
New York, upon regional or state 
boards is not adequate. The entire 
control rests with the national group 
which may decide upon a state com- 
mittee of 3, 5, 7 or 9, in which this 
Society would have but one represent- 
ative. In view of its purposes, its rec- 
ord, its accomplishments and its quali- 
fications, the New York State Society 
is the best equipped group in America 
to properly represent the social, econ- 
omic and professional needs and opin- 
ions of the engineering profession in 
this State. To take from it a control- 
ling influence and place the same in 
the hands of a group which, despite a 
sincerity of purpose, has had little ex- 
perience in matters of this nature, but 
that would, nothwithstanding, have the 


authority to select persons who might 
be unqualified by knowledge, exper- 
ience or sympathy to properly propose 
or administer in matters of a social, 
economic, legislative or professional 
nature, for engineers, would be to undo 
much of what has been accomplished 
during the last few years and would 
be a blow to the prestige that the So- 
ciety has attained as the real repre- 
sentative of the professional engineer 
in this State. It asks no control over 
matters affecting other States, but 
must insist upon maintaining its posi- 
tion in New York. 

2nd. The designation of the mini- 
mum wages or salaries of the Con- 
struction Industry Code as applicable 
to the engineer is a sad commentary 
upon what, in most respects, is a good 
document. This designation is suffi- 
cient justification for disapproving 
the entire Code. It indicates more elo- 
quently than any spoken argument, 
the necessity for proper representation 
of truly professional societies on Code 
Committees, as well as justification of 
the objections above noted. Better by 
far to have no Code than to accept 
what has been spurned by common 
labor. A minimum of 35 cents an 
hour cannot be expected to remain in 
any Code that must be approved by 
those who are to receive the same, 
before it can morally or legally be ap- 
plied. The New York State Society is 
vitally interested in maintaining de- 
cent living salaries for all who are ‘in- 
cluded in any code to which it sub- 
scribes. Either let the Engineering 
Assistant code himself, apart from the 
profession, or provide for him properly. 

38rd. Engineering Assistants are in- 
cluded within the scope of the pro- 
posed Code. In the making of this 
Code the Engineering Assistant has 
had no direct representation. In its 
administration he will have no voice. 
This is un-American, undemocratic and 
so wrong morally and ethically that 
the New York State Society cannot 
subscribe to the Code until such 
wrong is rectified. The Code in its 
latest form would prevent persons re- 
ceiving salaries from seeking or per- 
forming other engineering work. This 
is commendable, providing the mini- 
mum salary is sufficient. At a possi- 
ble low of 35 cents times 35 hours, or 
$12.25 per week, it not alone merits 
criticism but active opposition. Surely 
engineers are not so devoid of human 
instincts as to subscribe to such pro- 
posals. It is the intent and objective 
of those who sponsor the New Deal 
that human beings shall be lifted out 
of a mire of inhuman living conditions 
imposed by indecent salaries. The 
day of exploitation is passing, and 
whether the N. R. A. succeeds or fails 
there can be, and will be, no return to 
the levels of the past. 

4th. The failure to set forth fees has 
in part been atoned for by invoking a 
certain schedule of the A.S.C.E. This 
schedule, however, is not sufficient 
and a new one must be set up as 
quickly as possible. The wide range 
of opinion and practice makes this 
difficult for any group, except an or- 
ganization which includes in its ranks 
and in its proposals all professional 
engineers. If the National Societies 
cannot provide schedules of fees and 
salaries the State Society stands ready 


to do so for New York and to submit 
the same as an evidence of its ability 
to handle the social, economic and 
professional problems of the engineer. 
5th. Those who specialize in survey- 
ing are at loss to know whether they 
are included in the proposed Code. 
There should be no doubt upon this 
point. The schedules of fees and sal- 
aries of at least minimums should be 
set forth. (It is doubtful if anything 
else can be under the intent of the 
N. R. A. coding program). These 
minimums should be made applicable 
to surveyors as well as to engineers. 
The prohibitive features of the code, 
intended to remove unfair competition, 
are especially important to surveyors. 
Never before has the necessity for 
one engineering license law, which 
would recognize surveying as a branch 
of engineering, been so much in evi- 
dence. This must come in order to 
protect the surveyor who, in many in- 
stances, is himself blind to the actual 
conditions and does not realize that to 
separate himself from the engineering 
profession is a death blow to his iden- 
tity and his hope for a decent liveli- 
hod. The attitude of the surveyor 
has, in many instances, been a selfish 
one. He has thought only of his own 
practices, forgetting that the only way 
to improve his own condition is to im- 
prove that of the entire profession. 
Now, unless the State Society can 
carry its point, he will pay the pen- 
alty of his own narrow viewpoint. 
The date for a hearing of the Engi- 
neers’ Code has not, at this writing 
(Sept. 18th), been set. The New York 
State Society and the New Jersey As- 
sociation must be prepared to insist 
upon recognition of the objections re- 
gistered by President Chapman and 
others interested in securing a Code 


to which all engineers will subscribe. 
* * * 


Construction Industry Vital 
(Continued from Page 8) 


of the present depression can be read- 
ily appreciated. 

A hundred million dollar construc- 
tion project would be a most vital con- 
sideration to thousands of persons who 
would receive, either directly or in- 
directly, employment therefrom. A 
hundred million dollar stock market 
transfer usually means little to any 
one except a comparative few who 
make speculation their means of live- 
lihood. Construction is incidental to 
the production of wealth, whereas the 
sale or transfer of stock in most cases 
is no indication of anything beyond 
speculation involving unproductive 
activity upon the part of non-produc- 
ing elements in society. 

The best evidence of the importance 
of the construction industry is to be 
found in a review of those periods 
wherein prosperity was fairly wide- 
spread. Invariably prosperous eras 
have witnessed great activity in build- 
ing and in the prosecution of public 
works. As a matter of fact, it is be- 
cause So many are affected that the 
construction activity is such an im- 
portant factor. 

The best insurance against future 
unemployment epidemics is the crea- 
tion, during good times, of a great 
public fund (restricted in use to the 
purchase of government securities) to 
be annually augmented and held in 
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escrow against a repetition of the con- 
ditions of the last four years. 

With such a fund the nation would 
be able to create employment that 
would offset the breakdown of private 
industry. 


Note: Last paragraph by Editor. 
* « # 


Conference on Engineering 


Education 
(Continued from Page 9) 

its examinations for college graduates 
after January 1, 1937, to the particular 
fields in which individual candidates 
had been educated and had had ex- 
perience. The entire conference was 
unanimous in its judgment that exam- 
inations set for college graduates 
should conform to the general policy 
outlined by Mr. Hooker. 


During the presentation of the 
views of Manhattan College touching 
the scope and plan of the present ex- 
aminations Professor Furia called at- 
tention to the fact that industrial en- 
gineering is not recognized by the 
present announcement of examina- 
tions. Upon motion of Dean Kimball 
it was voted unanimously that the 
deans recommend to the Department 
and to the Board of Examiners that 
the announced examination in me- 
chanical engineering in Part II of the 
examinations be revised to read me- 
chanical and industrial engineering. 

The conference was entertained at 
luncheon by Dean Barker at the Men’s 
Faculty Club of Columbia University. 

At the afternoon session the Chair- 
man called attention to the fact that 
the statute provides that the Board of 
Examiners may accept each complete 
year of study in a registered college 
or school of engineering in lieu of one 
year of experience and that the prac- 
tice of the Board heretofore has been 
not to accept more than four years of 
college work in engineering in lieu of 
experience required under the statute. 
After full discussion upon the motion 
of Dean Barker it was voted unani- 
mously that the deans recommend to 
the Board that it seriously consider 
granting credit toward the total of 
eight years experience required by 
statute for each year of work in a re- 


cognized school of engineering. 
The members of the Board indicated 


their willingness to accept the unani- 
mous suggestion of the deans on the 


granting of year for year credit for 
the work in a recognized school of 


engineering but stated that they re- 
served the right, to which the deans 
all agreed, to adjudicate the type of 
experience offered after graduation 
and not to act solely on a pure time 
basis. 

Dean Barker, Chairman of the spe- 
cial committee of deans appointed by 
the Commissioner of Education, dis- 
cussed the provisions of the report of 
the committee which had previously 
been sent to all the schools and col- 
leges of engineering in the State. 
That report, which was sent out orig- 
inally under date of June 2, 1932, read 
as follows: 

* * * * * 

A conference of deans and heads of 
departments of the schools and col- 
leges of engineering in the State of 
New York was held at the invitation 
of the Education Department in the 
Regents Room of the State Education 
Building on April 2, 1932. The confer- 
ence discussed problems related to de- 
grees and courses of study in engi- 
neering and voted unanimously to re- 
quest the Commissioner of Education 
to appoint a committee to make a 
special study of the questions pre- 
sented by the Education Department 
and to report its conclusions and re- 
commendations to the conference at 
some later date. 

The Commissioner of Education ac- 
cordingly appointed such a committee 
and it held its first meeting in the Re- 
gents Room of the State Education 
Building on May 16, 1932. The entire 
committee was present as follows: 

Dean Joseph W. Barker, School of 
Engineering, Columbia University, 
Chairman. 

Dean Dexter S. Kimball, College of 
Engineering, Cornell University. 

Dean Collins P. Bliss, College of En 
gineering, New York University. 

Dean Louis Mitchell, College of Ap- 
plied Science, Syracuse University. 

Dean E. J. Streubel, Polytechnic In- 
stitute of Brooklyn. 

There were present from the De- 
partment: Harlan H. Horner, Assist- 
ant Commissioner for Higher and 
Professional Education; Hermann 
Cooper, Associate in Higher Educa- 
tion; and Horace L. Field, Assistant 
in Charge of Qualifying Certificates. 
Dean Barker presided. Three series 
of questions were discussed as fol- 
lows: degrees, courses of study and 
professional licensing examinations in 
engineering. 


DEGREES IN ENGINEERING 

Employing the degrees now being 
conferred in the field of civil engineer- 
ing by way of illustration, because all 
the schools and colleges of engineer- 
ing offer courses in civil engineering, 
the Committee found the following sit- 
uation in eleven institutions. 

FIRST OR BACHELOR’S DEGREE 
Bachelor of Science (B.S.) 
Civil Engineer (C.E.) 
Bachelor of Science in Civil Engi- 

neering (B.S. in C.E.) 
Bachelor of Science in Engineering 


ee ey 
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Bachelor of Civil ripbaassiameicn” 
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SECOND OR MASTER’S DEGREE 


Master of Science (M.S.) ......... i 

Civil tinigineer (CS Hien ociciewccicn 3 

Master of Science in Civil Engi- 
neering. (MES... 10 (CBD science 3 


Master of Civil Engineering (M.C.E.) 3 
PROFESSIONAL DEGREE 

Civil Engineer (C.E.) 5 

Thus it appeared that 11 institutions 
confer 5 different degrees as a first or 
bachelor’s degree, 8 institutions confer 
4 different degrees as a second or 
master’s degree and 5 institutions con- 
fer the so-called professional degree 
of Civil Engineer (C.E.). The greatest 
confusion appeared in the use of this 
latter degree. It is conferred by 10 
institutions as follows: 

As a bachelor’s degree at the com- 


pletion of a four-year course....... 5 
As a master’s degree at the comple- 
tion of a five-year course ......... 3 


As a professional degree based upon 
a bachelor’s degree and experience. 5 

The Committee voted unanimously 
that in its judgment simplification of 
the present degree situation is desir- 
able and possible. 

The Committee then discussed the 
various degree programs as outlined 
in the initial agenda for the April 2nd 
meeting of the Deans and Heads of De- 
partments. Length of the course of 
study in years was not felt to be an 
adequate basis for common action 
whereas the length of time spent on 
purely professional study was accepted 
as a more reasonable point of agree- 
ment. The pre-professional require- 
ment was agreed upon as meaning 
substantially the completion of a 
Mathematics through Integral Cal- 
culus, Physics, Chemistry and Mech- 
anics. These subjects were considered 
by all to be pre-professional in na- 
ture. 





Degrees Earned in Course 








*Fields of Bachelor’s Bachelor’s Master’s Degree Doctor’s Degree Professional Honorary 
Engineering Degree. Degree At least three At _ least five Degree Degree 
At least one At least two years beyond years beyond At least three When institu- 
year beyond years beyond completion of completion of years after tion is author- 
completion of completion of the pre-profes- the pre-profes- bachelor’s de- ized by charter 
the pre-profes- the pre-profes- sional require- sional require- gree is earned to confer such 
sional require- sional require ment. ment a degree 
ment ment 
Chemical BS. or A.B. B. Ch. E. M. Ch. E. D.Ch.E. or Ph.D. Ch.E. D.Eng. or Sc.D. 
Civil B.S. or A.B. 5:..C, 3; M. C. E. D.C.E. or Ph.D. C.E. D.Eng. or Sc.D. 
Electrical B.S. or A.B. B. E. E. M. E. E. D.E.E. or Ph.D. E.E. D.Eng. or Sc.D. 
Mechanical B.S. or A.B. B. M. E. M. M. E. D.M.E. or Ph.D. M.E. D.Eng. or Sc.D. 
Mining B.S. or A.B. B. E. M. M. E. M. D.E.M. or Ph.D. E. M. D.Eng. or Sc.D. 





*Any other recognized field of engineering to follow like nomenclature. 
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The Committee further considered 
the problem of the degree sequence, 
B.S., M.S., ete. with specifying 
phrases. It was the unanimous opinion 
of the Committee that engineering had 
progressed in recognition as a distinc- 
tive professional faculty to the point 
where degrees granted upon recom- 
mendation of an Engineering Faculty 
should bear the name Engineering 
rather than Science. 

The Committee then voted unani- 
mously that the following proposal for 
the engineering degrees in the State 
of New York be submitted for the con- 
sideration and criticism of the facul- 
ties in engineering and be reported for 
discussion at the next conference of 
the deans of the schools and colleges 
of engineering to be called by the Edu- 
cation Department after the opening 
of the next college year. 


COURSES OF STUDY 

The attention of the Committee was 
called to the Regulations of the Com- 
missioner of Education dealing with 
the registration by the Education De- 
partment of courses of study in 
schools of engineering. These regula- 
tions relate in broad terms to the 
equipment and resources of a school 
of engineering, its provision for prac- 
tical summer field or shop work, its 
technical library and the annual ap- 
propriation for its maintenance, the 
number of its full-time salaried in- 
structors and the professional train- 
ing of its technical faculty, the length 
of the college course and its annual 
duration, the distribution of technical 
and other courses and the admission 
requirement. 

It was the unanimous judgment of 
the Committee that it would be unde- 
sirable for the Education Department 
to elaborate its regulations governing 
the registration of courses of study in 
schools of engineering but that it 
might be desirable for the Depart- 
ment, after exercising its usual] pro- 
cedure, to consult with a committee or 
with a Council in Engineering repre- 
senting the recognized engineering in- 
stitutions in the State before taking 
final action upon applications for re- 
gistration. 

It was the opinion of the Committee 
that the existing list of recognized 
Schools of Engineering should be re- 
considered by the Department, the 
committee agreeing to submit individ- 
ually lists of such schools for recon- 
sideration. 

The committee considered a sum- 
marized comparison of the four-year 
course in civil engineering in the New 
York State Schools of Engineering pre- 
pared by the Education Department 
showing the average distribution of 
courses for 11 schools as follows: 


SEI Ce he wicks ces sce 9.8 hours 
Foreign Language ........ 3.0 = 
Mathematics: ...........5. sa" * 
Natural sciences ......... 22.8 = 
Social sciences .......... Oy (cio 
Miscellaneous academic sub- 
jects, including physical 
PRMNNDDERIE So oiao os Ge 5 bss ce bis moe 
Total non-technical courses 79.5 “ 
Total technical engineer- 
eS Se ane 700° ** 
Average semester hours for 
SENOS S55 Sass ea ce 749:5 = * 


The average for 80 colleges of engi- 
neering in the United States in the 





same field, according fo a study made 
by the S.P.E.E. in 1929, is 146.6 hours. 
The range of semester hours in 11 
schools in New York State is from 129 
to 181. 

The committe was unanimous in its 
judgment that the Department ought 
not to fix any definite number of hours 
as the minimum requirement for the 
completion of a satisfactory four-year 
course in engineering, but was of the 
opinion that such a course should or- 
dinarily include from 140 to 150 hours. 


PROFESSIONAL LICENSING 
EXAMINATIONS 


The Committee considered the scope 
and content of the professional licens- 
ing examination in engineering as an- 
nounced by the Education Department 
in handbook 36, June 1931, and was 
advised by the Department that this 
examination as announced is subject 
to change as experience demonstrates 
the need of change. The Committee 
was unqualifiedly of the opinion that 
the Department should seek the advice 
and counsel of all the engineering in- 
stitutions in the State before deter- 
mining upon the final form and final 
content of the professional licensing 
examination. Further, the Committee 
recorded its judgment that the Depart- 
ment should exercise great care not to 
permit the licensing examination to 
impose standards in courses or in 
methods of teaching upon the schools 
and colleges. 

Po * * * % 

Dean Barker amplified the various 
recommendations in the report and 
the entire report was considered in 
detail informally by the conference. 
Action was taken upon the recom- 
mendations in the report as follows: 

1. Degrees. It was voted unanimous- 
ly that the conference of deans go on 
record that the list of degrees pro- 
posed by the committee is a reason- 
able objective toward which New York 
State schools of engineering should 
work and that the registration of new 
engineering schools by the Depart- 
ment within the State should be de- 
pendent thereon. 


2. Course of Study. It was voted un- 


animously by the conference of deans 
that the Department ought not to fix 
any definite number of hours as the 
minimum requirement for the com- 
pletion of a satisfactory four-year 
course in engineering, but that it was 
the judgment of the conference that a 
satisfactory course should consist of 
from 140 to 150 semester hours. 

It was also unanimously voted that 
it was undesirable for the Department 
to amplify or elaborate its regulations 
governing the registration of an engi- 
neering school in so far as these regu- 
lations pertain to courses of study or 
time requirements. 

The conference also recorded its 
unanimous approval of the suggestion 
of the Chairman that the Department 
proposed in the future before register- 
ing any school of engineering to con- 
sult with a committee of the deans 
and with the Board of Examiners upon 
its proposed action. 

3. Professional Licensing Examina- 
tions. The conference concurred un- 
animously in the judgment of the 
committee that the Department should 
exercise great care not to permit 
licensing examinations to impose 


standards in courses or in methods of 
teaching upon the schools and colleges. 
At the conclusion of the conference 
it was voted unanimously by the rep- 
resentatives of the colleges that their 
thanks be extended to the Board of 
Examiners for the opportunity to dis- 
cuss with them the scope and plan of 
the licensing examinations. It was 
also voted unanimously by the entire 
conference that its cordial thanks be 
extended to President Butler for his 
courtesy in -affording the conference 
the use of the Trustees’ Room for its 
meeting and to Dean Barker for his 
courtesies throughout the day. 


Comment: This report should be 
studied with care and expressions of 
opinion are invited. Kindly forward 
same to the Editor of The American 
Engineer. 

Attention is directed to the sub- 
division headed ‘Professional Licens- 
ing Examinations,’ especially para- 
graph No. 3. The recommendations 
contained therein nullify the entire 
purpose of the law. The justification 
for licensing is the protection of the 
public. It is the duty of the Examin- 
ing Board to ascertain the require- 
ments from the experience of actual 
practitioners, not from Educators. 
The Board must set up standards and 
it is up to the colleges to adjust their 
courses to meet those standards. The 
public does not exist for the institu- 
tion of learning, but rather the insti- 
tution for the public. 

Conferences such as the above 
should be held frequently, between the 
Board and representatives of Engi- 
neering Societies. The Board should 
be appointed from recommendations 
made by competent groups and its 
actions should represent the judgment 
and wishes of the profession and the 
public, both of whom it purports to 
represent. 

Can one imagine a Law School tell- 
ing the Appellate Division what it 
shall do in the matter of qualifying 
candidates to practice law. 

The engineer of the future must in 
every instance pass a real examina- 
tion covering the knowledge that a 
young man just admitted to practice 
should possess. Where he acquired it 
is not important. Does he possess 
the character and the knowledge that 
justifies entrusting life, health and 
prosperity to his safekeeping. This 
and this alone is the concern of the 


state. 
* a * 


What of the Engineer? 
(Continued from Page 10) 


facilities of production, transportation, 
distribution, communication and sav- 
ing of time and labor, he has left the 
guidance of these industries to the 
accredited leaders, the business man, 
financier, lawyer and _ politician. 
Through smoother running and in- 
creasingly powerful machinery he 
provided such speed as to outrun the 
capabilities of those in the driving 
seat. The world has skidded into an 
economic ditch. 

With plenty of idle time since the 
crash to survey the disaster and 
speculate on its causes, he must real- 
ize how short sighted he and others 
have been. The engineer with his 
machinery provided the means of up- 
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setting the economic balance. Labor 
had less and less to do and financial 
titans grew like mushrooms, although 
be it said to his credit the engineer 
was not numbered among the latter. 
He was exploited with his own de- 
vices. ; 


Out of the welter of the wreckage 
springs the NIRA with the objective 
of a better distribution of wealth. 
With his knowledge of production, 
transportation, and distribution, with 
a far broader vision since the econ- 
omic accident, should not the engineer 
shoulder a heavier responsibility as 
chauffeur to human destiny? It is not 
the fault of the public that the engi- 
neer is unknown. His work has b¢en 
contributed without ostentation. The 
public cannot recognize him until he 
demands and commands attention. 
Hiding his light under a bushel in 
such a crisis is unfair to both the 
public and the profession. 


The NIRA invites the engineering 
profession to take its proper place in 
control of rampant competition. How 
is the profession responding? With the 
usual timidity in public, a portion of 
the profession is humbly offering a 
SUPPLEMENTARY code buried un- 
der a master code of the construction 
interests! Responsible though the en- 
gineer be for industrial development 
and progress, he is as a whole, un- 
willing to assume a proper share in 
its management. 


Unified under the force of a blanket 
code for the engineer, public attention 
would be focussed and the engineer 
would find his sphere for greater pub- 
lic welfare enlarged. He would be 
asked to assume command of the 
spinning wheels of his own creation. 
Split up under supplementary codes of 
such industries as will recognize him, 
he may as well resign himself to re- 
maining a mechanic to the old chauf- 
feurs who skidded us into this crack- 
up. 

The impact of material advance- 
ment and speed crashing against an 
old, stultified and ever weakening 
sociological order has thrown the 
world into its present dilemma. The 
grinding forces conjured by the Engi- 
neer are carrying forward with ter- 
rific momentum. If he does not now 
assert himself and take fair command 
of the forces of his own creation he 
will be crushed. His knowledge and 
services are of vital importance in 
solving the vast problem now confront- 
ing us, and the public can hardly be 
blamed for not recognizing his im- 
portance because he has remained 
aloof. The opportunity is here, and 
concerted, dramatic action is needed, 
NOW! 


Labor, industries and others are 
hustling to Washington to present 
codes to be enacted into law. How is 
the Engineer to be provided for? Why 
not call on the suffering rank and file 
of the National Engineering organiza- 
tions and the State Professional So- 
cieties to bring about a national or- 
ganization which can be entrusted 
with the task of drawing up a code 
that will truly represent the judgment 
of the profession as a whole, and not 
one that is subordinated to any in- 
dustry. Can one imagine lawyers or 
doctors being coded as part of busi- 
ness? Only by such method will the 
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Engineer remove himself as a white 
collared toy of industry and become a 
major force to be reckoned with in 
shaping the destinies of the nation. 


* *e & 


Education For Graduates 
(Continued from Page 11) 


student and graduate must obviously 
be disconcerted in face of these and 
so many other paradoxes. 

Furthermore, we must face squarely 
the fact that the influence of home 
and church is waning. Mr. Hoover’s 
Research Committee on Social Trends 
made the following observation: “Of 
the great social organizations, two, 
the economic and the governmental, 
are growing at a rapid rate, while 
two others, the church and family, 
have declined in social significance, al- 
though not in human values. Peds 
While the regulatory influences of 
these once powerful agencies, church 
and home, diminish, what are we as 
educators doing to provide something 
to compensate this loss? We have the 
obligation, whether we want it or 
not, of creating a background from 
which our graduates may construct a 
suitable philosophy of life. They are, 
therefore, entitled to enough phil- 
osophy and logic to prepare them for 
independent reflection — independent 
reflection upon the changes which our 
civilization seems to be undergoing. 
Possibly these changes will not be ex- 
treme within the lifetime of our pre- 
sent graduates, but whatever the 
changes, intelligent understanding will 
be impossible without the lessons of 
literary master-pieces, of history, of 
sociology, of psychology, of phil- 
osophy, of political science, and of 
economics. The foregoing remarks sug- 
gest a few problems which in one 
form or another will trouble all of 
our graduates; yet these men possess 
no foundation of organized informa- 
tion from which to reason—at least 
none supplied by the technical cur- 
ricula. 

Government is headed toward more 
intense regulation of what previous 
generations considered private affairs. 
Our graduates know little or nothing 
of the experience man has had with 
governmental regulation of industry. 
They know nothing of the attendant 
success or failure of various govern- 
mental attempts to mold the organiza- 
tion of society, much less of the rea- 
sons for the resulting success or fail- 
ure. Thus, they are at the mercy of 
the demagogue and the newspaper 
headlines. They are not critical for 
the simple reason that the educational 
process to which they have been sub- 
jected does not encourage a critical 
attitude. Although there are plenty 
of controversial problems in engineer- 
ing, the student seldom meets them 
during his school days. In the nature 
of things, we must spend most of our 
time in trying to get the student to 
learn and understand as many of 
those more or less fixed truths of en- 
gineering as we can. Ordinarily he 
is right or wrong, which fact may ac- 
count for his swallowing whole any 
plausible statement in another field. 
Now the kind of study that will make 
him critical, that will make him sus- 
pend judgment, is one wherein well- 
founded differences of opinion exist. 
He must be made acquainted with 


ideas about which there exists con- 
troversy—for such ideas are the sub- 
stance of life. 


We are duty bound to help the stu- 
dent to reason intelligently on social 
affairs, and if we are to take pride in 
our graduate, we must help him 
achieve a background in the humani- 
ties and social sciences. We have 
given him a basis for sound thinking 
about matters of engineering; it is 
just as important that we provide a 
basis for sound thinking about life. 

It is the order of the day to ques- 
tion our social organization. Mr. 
Hoover’s Research Committee on 
Social Trends reported: 


“The committee does not wish to 
assume an attitude of alarmist irre- 
sponsibility but it would be highly 
negligent to gloss over the stark and 
bitter realities of the social situation 
and to ignore the imminent perils in 
further advance of our heavy technical 
machinery over crumbling roads and 
shaking bridges.” 

When government reports begin to 
speak of a shaky foundation for our 
social order, it is assuredly time that 
the educators (educators of the coun- 
try’s future leaders by our own ad- 
mission) recognize the conditions and 
begin to act. And by acting, I do not 
mean that we should bury our heads 
in the ground and protest, “The 
foundation isn’t shaky. Don’t believe 
it.” As a matter of fact, we are not 
obliged to pass any judgment on the 
matter whatever. We are obliged to 
provide these future leaders with en- 
lightenment and prepare them for any 
change that may occur and acquaint 
them with the forces acting to bring 
these changes about. Is it an exag- 
geration to say that our engineering 
graduates know of only one social or- 
der, our own, and that they do not 
even realize our own is in a state of 
flux? 

Assuming tnat more cultural train- 
ing and a wider social outlook is 
needed for the engineering graduate, 
let us examine possibilities for cor- 
recting the deficiency. 

Exhortation to the student by the 
engineering teacher seems ineffective. 
Charging him to take his language, 
history, and economic courses more 
seriously, recommending that he read 
avidly before and after he _ leaves 
school—such admonitions have had 
little effect in the past. If all engi- 
neering teachers united to give exact- 
ly the same advice (a Utopian idea), 
many graduates would be undoutedly 
frightened into a serious study of so- 
cial questions, and that pest of educa- 
tion—the classification of subjects in- 
to major and minor ones—might be 
relegated to our more ignorant past. 
Even forcefully impressing the stu- 
dent—assuming for the moment that 
it could be done on a large scale, a 
highly improbable matter—even force- 
fully impressing the student that the 
whole matter is a question of self- 
interest would be insufficient. Results 
are not immediate, and cause and con- 
sequence in life are too intangible for 
positive identification. Consequently, 
no number of resolutions to preach 
and reform made and unanimously 
adopted by teachers will correct the 
faults with which we are confronted. 
Moreover, the graduate needs guid- 
ance in new fields as surely as the 
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undergraduate needs to be led through 
an engineering curriculum. The re- 
sponsibility for providing this guid- 
ance, I believe, rests at the top of the 
administrative division. Here  be- 
longs the initiative. 


The first attempt at positive correct- 
ive action might be a change in the 
curriculum. But few engineering 
teachers see their way clear to re- 
place technical subjects by others 
taken from the arts school, although 
the Armour Institute of Technology is 
doing this very thing. In schools 
wherein military training assumes the 
proportions of an academic major, the 
typical curriculum contains practical- 
ly a minimum of technical subjects. 
In‘some of these schools, the student 
“elects” to devote a total of twenty- 
four semester credit hours to military 
technique. To be sure, schools with- 
out military training might use this 
twenty-four credit hours for liberaliz- 
ing studies if they were willing. But 
apparently few are willing. In any 
event, we may conclude that this pro- 
cess of substituting liberal arts sub- 
jects will not proceed rapidly, and in 
no case will the liberalizing work 
thus taken be effective as long as the 
engineering student looks upon such 
work as inferior in importance and de- 
gree to his professional work. Col- 
lege life, at best an artificial life, does 
not always stimulate in the under- 
graduate a scholarly attitude toward 
studies so full of the realities of life. 


The increasing of the engineering 
curriculum to five or six years has 
been offered as a means of giving the 
graduate a “wide social outlook.” If 
perchance the student, by two years of 
pre-engineering work in the arts and 
science school, finds himself interested 
in a social and economic espect of our 
civilization there is the likelihood that 
this interest during the next three or 
four years of technical education will 
become dormant never to waken again. 
Hence, there is no good reason why we 
should make an effort to imitate the 
medical school in this respect. If I 
have observed correctly, pre-medical 
education does not accomplish for the 
doctors that which we must accomplish 
for the engineers, at least, for engi- 
neers intellectually fitted. As a mat- 
ter of fact, our problem is quite dif- 
ferent from that of the medical 
schools. When the medical graduate 
begins to practice, he may be immedi- 
ately subjected to vast responsibilities. 
In some situations, just a little more 
maturity in the physician may mean 
the difference between life and death 
for the patient. Thus, merely delay- 
ing the date of graduation of the medi- 
cal student may be justified. But the 
only excuse we can offer for keeping 
the engineering student in school 
longer is that we should like for him 
to take some conventional humanistic 
courses which will be of doubtful 
value, coming as they do during im- 
maturity. Industrial employers tell 
us that four years of training is 
enough to provide a technical founda- 
tion. Most engineering teachers agree 
that four years is ample time in which 
to give the ambitious student a rea- 
sonable knowledge of the fundamentals 
of engineering. 

Since a consideration of the fore- 
going plans reveals their inadequacy, 
I suggest that we find a solution that 


surmounts our difficulties. My pro- 
posal is briefly this: That we should 
offer the young engineer a definite 
incentive to study non-engineering 
subjects after he graduates. Further- 
more, heretical as it may sound, I 
propose that the incentive be a B. A. 
degree granted after the completion of 
the proper courses taken by corres- 
pondence. 

Those studies in which engineering 
graduates are deficient would not be 
difficult to administer by correspond- 
ence. Various courses of study in 
economics, history, sociology, phil- 
osophy, and other fields could be ar- 
ranged in accordance with the facili- 
ties of a given college or university. 
The administrators of the institution 
must determine the content and ex- 
tent of the work, although I believe 
that all schools should conform to cer- 
tain minimum requirements. 

I am aware of the existence of many 
difficulties, most of which are owing to 
tradition. It is necessary for us to 
overcome our impulse to belittle edu- 
cation by correspondence. It will take 
time and effort to convince the auth- 
orities with their veto power that the 
results to be achieved will compen- 
sate for the sacrifice of a few of those 
requirements for a B. A. degree be- 
queathed us by our forefathers. Of all 
people we should be able to break 
away from tradition if the exigencies 
of the situation demand it. 

Upon consideration, one finds the as- 
pects of the proposal not so radical as 
they first appear. We shall be deal- 
ing with men who have proved them- 
selves, having already obtained a B. 
S. degree in engineering. If each in- 
stitution cares for its own graduates, 
it will be dealing with men who have 
satisfied the residence requirements. 
Those schools which already have cor- 
respondence departments would be 
placed to little extra expense for ad- 
ministration. It may take a brave 
school to inaugurate the plan, but 
those institutions which do so will, in 
the course of time, possess a powerful 
attraction to the better type of stu- 
dent; and, if the results of the ques- 
tionnaire first quoted in this paper 
mean anything, employe:s will not be 
unmindful of the advantages accruing 
from employing the graduates of an 
institution which refuses to forget 
that its function of educating does not 
cease with the awarding of a diploma. 
Another advantage: The university or 
college would keep in closer touch 
with a section of its alumni, who 
might cease to feel that the usefulness 
of their alma mater is limited to be- 
ing a place to return to for a rousing 
spree. 

If the advantages of this plan of 
post-graduation education were solely 
in favor of the employer and the 
school, I should not be so much con- 
cerned about the matter. The more 
important benefits will be to the in- 
dividual, and hence to society. If we 
desire some day to have an educated 
society, we must teach our students to 
continue studying through life. The 
road to this objective might well be 
paved by this plan of post-graduation 
education. 

All points in this program indicate 
that the work will possess many vir- 
tues not found in resident study. The 
study of those intrinsically humanistic 
courses will come at a more mature 





time of life, at a time when man is 
confronted with realistic social prob- 
lems, and consequently, at a time 
when such study is likely to be ap- 
preciated. The men enrolled will be 
taking the work of their own free will. 
Hence, inspired by a desire for fur- 
ther education, they will exhibit an 
earnest attitude. Complaints come 
from all directions that the engineer 
cannot write or express himself well. 
In this plan of study, it can be ex- 
pected that written answers in the 
correspondence work will improve the 
engineers mode of expression. Final- 
ly, we shall no longer need to apolo- 
gize when we, as engineering teach- 
ers, are accused of producing nothing 
but narrow-minded specialists. 

It should not be impossible for the 
engineering and arts schools to agree 
on the requirements for this kind of a 
B. A. degree provided we can once 
convince ourselves that it would not 
be a sacrilege to give an academic de- 
gree for correspondence work. If it 
seems impossible to agree to give a 
B. A. degree without designation, let 
us give, say, a B. A. in Engineering. 

If the plan sounds difficult of ac- 
complishment, keep in mind _ that 
something must be done soon about 
our system of turning out graduates 
into a complicated civilization—grad- 
uates who are unaware of the signi- 
ficance in this life of all the technical 
details with which we have perplexed 
their young heads. We should not for- 
get that our function is to educate, 
and that education must not stop with 
a B. S. degree. 


Comment:—The above offers much 
food for thought. Is it not worth the 
experiment? 


One wonders, however, what objec- 
tion educators have to the degree B. 
E. (Bachelor of Engineering) instead 
of B. S. and B. A. in Engineering. 
Common sense suggests B. E., M. E., 
and D. E. as logical engineering de- 
grees to be granted in the order 
named. Law and Medical Schools give 
degrees in Law and Medicine, not de- 
grees of Art or Science in Law or in 
Medicine. 

* * * 


General News and 
Comments 
(Continued from Page 12) 


H. W. HENDERSON DIES 


gineering Company of Watertown, he 
had for some years been employed by 
various concerns on engineering pro- 
jects throughout the country, includ- 
ing engagements on bridge design for 
the New York Central Railroad in 
Cleveland and on railroad construc- 
tion in Louisiana. During the World 
War he served Overseas aS a member 
of the signal corps, 27th Division. 

Mr. Henderson was 44 years of age. 
A bachelor, he is survived by his 
mother, who was on her way to visit 
him when word came of his death. He 
was a member of the St. Lawrence- 
Franklin-Clinton Counties Chapter of 
the New York State Society of Pro- 
fessional Engineers. 

To the mother of Mr. Henderson 
the condolences of his fellow practi- 
tioners is offered. 


THE AMERICAN ENGINEER 22 SEPTEMBER, 1933 





REPORT OF LICENSE BOARD 
(Continued from Page 12) 


Certain amendments were made to 
the licensing law in accordance with 
the provisions of Chapters 331 and 
333 which became effective April 21, 
1933. The following is a brief sum- 
mary of the more important changes 
brought about in the law by the 1933 
amendments: 


1—The law formerly provided 
that certain qualification require- 
ments might be waived in the 
cases of applicants possessed of 
long established and recognized 
standing in the engineering pro- 
fession who had either practiced 
lawfully for more than 12 years 
or were actively engaged in the 
practice of professional engineer- 
ing in this state for at least 4 
years prior to May 14, 1920. The 
recent amendment increases the 
minimum number of years of 
practice from 12 years to 15 years 
and strikes out the alternative 
provision of practice for at least 4 
years prior to May 14, 1920. 


2—Modifies the procedure and 
gives more latitude in disposing 
of charges which are _ brought 
seeking the revocation of licenses. 

3—Strengthens the provisions 
of the law with respect to unlaw- 
ful practice by prohibiting the 
use of the title engineer or sur- 
veyor or any other title, sign, 
card, or device which tends to 
convey the impression that the 
person is practicing professional 
engineering or land surveying or 
is a professional engineer or land 

surveyor, unless he is duly li- 

censed. 

4—The law formerly provided 
that a license was not required 
for surveying parcels of land 
more than one acre in area out- 

side of cities or incorporated vil- 

lages but the person making such 

a survey must not hold himself 

out as being a licensed land sur- 

veyor. This exemption has been 
stricken out by the recent amend- 
ment. 

On May 12th the Board met with 
representatives of the State Educa- 
tion Department and the engineering 
schools in New York State and dis- 
cussed the suggestions made by the 
schools on the scope and plan of ex- 
aminations and on other matters re- 
lating to the licensing of engineers. 
Full opportunity was afforded for an 
exchange of views and the procedure 
followed by the Board in passing on 
the qualifications of applicants for 
engineering licenses was explained. 
The results of the conference were 
highly satisfactory and established a 
basis for full cooperation between the 
Department, the Board, and the en- 
gineering schools of the state in 
carrying out the provisions of the en- 
gineers licensing law. Beginning 
in December 1931, and _ continu- 
ing through December 1932 the 
Board, acting on behalf of the Na- 
tional Council of State Boards of 
Engineering Examiners, issued, on ap- 
plication, to persons licensed in this 
state who possessed the necessary 
qualifications, what were known as 
Reciprocity Cards. Twenty-three cards 
were issued. The purpose of the 
cards was to facilitate the obtaining 


of registration or license to practice 
professional engineering in other 
states. The procedure has_ been 
changed and a certificate of qualifica- 
tion is now issued by the National 
Bureau of Engineering Registration 
which is operated by the Council. 


There has been no change during 
the year in the personnel of the 
Board, which is as follows: 

Albert H. Hooker, Chairman 

David B. Steinman, Vice Chairman 

Roy G. Finch, Secretary 

Virgil M. Palmer 

Erich Hausmann. 

* * * 


ENGINEERS RELIEF PLANS 
(Continued from Page 12) 


gineers, could to their advantage use 
still more. 

We are, therefore, seeking the as- 
sistance of individuals who will vol- 
unteer to study their own industry or 
branch of the profession, to determine 
what opportunities for further engi- 
neering employment may be de- 
veloped. 

Your Chairman is therefore appeal- 
ing to you for advice and assistance 
First, he asks your comments on this 
proposal, whether favorable or un- 
favorable; and second, requests you 
to suggest the names of individuals 
who can assist us in this prograni. 
These men should be engineers, pre- 
ferably members of one of the four- 
founder Societies and should have a 
thorough knowledge of their industry 
or profession and sufficient vision to 
see the possibilities in such a study. 


We propose to select one of these 
men as the representative of each in- 
dustry and request him to organize as 
large a committee as seems wise to 
him for a thorough study of engineer- 
ing opportunities and the preparation 
of a brief statement that can be 
placed in the hands of the manufac- 
turers in this district. 

It is useless to merely request the 
manufacturers to consider employ- 
ment of additional engineers. We 
must present to him a sound state- 
ment showing how the engineer can 
be employed to the manufacturer’s 
advantage and show him that even 
though he does not realize it, he is at 
present paying more than the engi- 
neer’s salary in inefficiency and waste. 

Some study has already been made 
on this program, but we are con- 
vinced that no real progress can be 
made until we have secured for our 
leaders, men who are outstanding in 
their profession. Your Committee will 
undertake to find the necessary assist- 
ance among the younger men of the 
profession, but they must depend up- 
on you for your advice as to the lead- 
ers in this movement. 

Will you, therefore, give this your 
earliest attention and recommend to 
us, those men who in your opinion are 
best qualified to undertake this work. 
If yon approve of this program, we 
would appreciate your endorsement 
and particularly any efforts that you 
can make towards’ urging your 
nominee to accept this responsibility. 

Cordially yours, 
W. A. Martin 

Ww. A. Shoudy, General Chairman. 

W A. Shoudy, Genera] Chairman; 
United Engineering Trustees, Inc., 
Treasurer; H. deB. Parsons, Chairman 
Advisory Committee; T. F. Barton, 


Chairman, Finance Committee; Alfred 
D. Flinn, Chairman, Clearance Com- 
mittee; Josephine M. Barron, Chair- 
man, Women’s Committee; Ole Sing- 
stad, Director of Relief; E. E. Dort- 
ing, Director of Publicity; William 
Heyman, Director of Administration of 
Funds; Alfred H. Meyer, Executive 
Secretary; Sydney H. Ball, William 
J. Barney, George L. Bourne, Thomas 
Crimmins, Harvey N. Davis, Gano 
Dunn, Leo J. Erhardt, George W. 
Fuller, George Gibbs, E. P. Goodrich, 
Frederic R. Harris, H. H. Henline, P. 
W. Henry, John P. Hogan, Leslie G. 
Holleran, Louis D. Huntoon, David C. 
Johnson, Walter Kidde, H. A. Kidder, 
Fred Lavis, Harold M. Lewis, George 
L. Lucas, William W. Macon, E. B. 
Meyer, Alten S. Miller, A. B. Parsons, 
George B. Pegram, C. P. Perin, J. P. 
H. Perry, Malcolm Pirnie, Walter 
Rautenstrauch, J. V. W. Reynders, 
Calvin W. Rice, Robert Ridgway, 
Arthur J. Sackett, George T. Seabury, 
Arthur V. Sheridan, J. Waldo Smith, 
David B. Steinman, C. E. Stephens, 
Calvert Townley, Arthur S. Tuttle, 
Roy V. Wright, George M. Yorke. 


Comment:—Any Engineer possessed 
of data or constructive proposals is 
requested to communicate with a 
member of the Committee or with the 


Editor of the American Engineer. 
* * * 


ENGINEERING SERVICES BY 
MATERIAL FIRMS 


Practice Condemned 
Co-operation From Contractors 


The following letter is of particular 
interest in view of the provisions of 
the proposed code which would pro- 
hibit the services below referred to: 

August 15, 1933. 
Mr. L. N. Whitcraft, Dist. Engr., 
Portland Cement Association, 
347 Madison Ave., 
New York City. 
Dear Sir:— 

Several of our members have found 
cause for dissatisfaction because of 
the activity of certain cement com- 
panies in their promotional work. it 
is my information that they analyze 
the state highway projects in advance 
of the bidding and offer the result of 
their investigation and advice to 
prospective bidders. This is all done 
under the guise of rendering service 
to the contractors. However, well in- 
tentioned their efforts may be it 
seems to us this might be called a 
service to the inexperienced and ir- 
responsible contractors and a distinct 
disservice to those who are reliable 
and competent to carry on their own 
business. Naturally, it has a tendency 
to encourage competition of a very 
questionable character. 

As I view it, one of the contribut- 
ing causes to the demoralized condi- 
tion of the contracting industry is the 
tendency of material, equipment and 
other concerns purposing to supply 
materials or service to the contractor 
to act as a sort of “wet nurse” for all 
of his operations. We would like to 
see the contractors stand on their own 
feet as business men, and if they are 
not able to handle the matter with- 
out this charitable assistance there is 
a serious question as to whether they 
are properly equipped to enter the 
contracting field. The best thing for 
the industry would be for each group 
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identified with it to conduct its busi- 
ness on such a plan as to promote as 
much responsibility as possible. We 
do not need any special educational 
service set up for the benefit of new 
contractors entering the field. 

In addition such activity is also un- 
ethical and unnecessary because there 
are many professional engineering 
firms which make a speciality of per- 
forming such work as a legitimate 
part of their business. We feel very 
keenly about this matter and I would 
appreciate it if you would find some 
way to have our views placed before 
the cement companies. It is our in- 
tention to express our dissatisfaction 
with such activities in the next is- 
use of “The Low Bidder.” We are 
suggesting to General Johnson, in 
consideration of codes for any of the 
groups in the construction industry 
that he consider prohibiting this type 
of activity on the part of manufac- 
turers. 

Yours very truly, 

NEW YORK STATE HIGHWAY 

CHAPTER, A. G. C. A. 

By: Harry R. Hayes, 
Managing Director. 


Comment:—The American Engineer 
congratulates Mr. Hayes for his stand. 
He will receive unqualified support 


from Engineers everywhere. 
ok OK 2 


EXTENSION COURSES 
By Brooklyn College 


The following announcement is 
offered for the information of inter- 
ested persons: — 

BROOKLYN COLLEGE 
Or THE COLLEGE OF THE CIty OF 
New YorK 
383 PEARL STREET 
BROOKLYN, N. Y. 

The Extension Division offers a new 
course in the Principles of Electro- 
chemistry and Photochemistry by 
Dwight K. Alpern, Ph. D., Electro- 
chemical Engineer. 


The course will consist of 15 weekly 
lecture-demonstrations of two hours 
each, beginning on Friday, Septem- 
ber 29th, 1933, at 4:10 o’clock, in the 
Department of Chemistry at 80 Will- 
oughby Street. The time of subsequent 
meetings will be decided upon at the 
first session. 

The use of photo-electri-chemical 
methods of production and control has 
resulted in extensive developments of 
new industrial fields and products. 
The production of aluminum, the 
electroplating of chromium, primary 
and storage batteries, ferro-alloys, 
calcium carbide, electron tubes, elec- 
trolytic condensers and similar elec- 
tronic devices are examples of the 
commercial utilization of  electro- 
chemical developments. 


This course will consider the prin- 
ciples underlying electrochemical and 
photochemical processes used in in- 
dustries, together with methods of 
manufacturing representative  pro- 
ducts. The course has been arranged 
for chemists, engineers, and technical 
employees, and for teachers of sci- 
ence in the New York City high 
schools. 

The topics to be discussed will in- 
clude the following: 

Conduction of electricity in aqueous 
and non-aqueous electrolytes. 
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Electrode surface effects,—polariza- 
tion, potential, overvoltage. 

Primary voltaic cells and storage 
batteries. 

Corrosion of metals. 

Electro-phoresis and osmosis. 

Reactions in vacuum and gas tubes. 

Chemical effects of visible and ultra- 
violet light and X-rays. 

Photovoltaic effects and 
electric cells. 

Fee for the course: $10. 

Applications for admission and fur- 
ther information may be obtained by 
addressing: 

Professor Joseph G. Cohen, 
Director of the Extension Division, 
Brooklyn College, 

383 Pearl Street, 
Brooklyn, N. Y. 
* 


photo- 


* * 


PASSAIC COUNTY 
Saturday, August 19th, 1933, was 


perfect for golfing and some members 
of the Passaic County Chapter enjoyed 
a round of golf at the County Course 
in Preakness. Many of the members 
were apparently on vacation as the 
turn-out was light. However, the 
Committee has been encouraged by 
the summer golf attendance and 
planned a gala afternoon and even- 
ing affair for September 16th, 1933 at 
the County Golf Course. 

The regular Fall opening meeting 
was held at the Public Service 
Electric Building, Prospect and Van 
Houten Sts., Paterson, N. J. at 8:00 
P. M. on Thursday, September 22nd, 
1933. It is hoped that all the old 
members will lend their efforts in 
making the ensuing year a success and 
that new faces will appear to lend 
their hand to the wheel of progress. 

Isaac Levine, 
Secretary. 
ss 6 
CHAPTER ACTIVITIES 
ONONDAGA COUNTY 


The following report has been re- 
ceived from the Onondaga County 
Chapter: 

“A determined effort has been made 
here to correct price-cutting abuses 
that have become prevalent in fees for 
licensed surveyors. Meetings have 
been held by the Syracuse Association 
of Engineers, American Society of 
Civil Engineers, Syracuse Chapter, 
and the Board of Directors of our 
Chapter, which resulted in a schedule 
of minimum fees being agreed upon 
and mailed to all surveyors, lawyers 
and others interested in engineering 
services in Onondaga County, together 
with a letter requesting cooperation. 

“This 'price-cutting is going on in 
other parts of the State so this in- 
formation will undoubtedly be of in- 
terest to other Chapters. 

H. J. Dawson, President.” 
* * * 


Examination Questions 
(Continued from Page 13) 


missible in the ceiling beneath these 
beams is one half inch. Assume the 
width of the cross section of the beams 
to be one half the depth. Select the 
cross section required, determining 
whether it is fixed by flexural stresses 
or by deflection. 

11 If the coefficient of expansion of 
concrete is 0.000006 per degree F., the 
temperature range is 120 degrees and 


the expansion material accommodates 
a compression of 20% of its thickness, 
what should be the width of expansion 
joints spaced 40 feet apart in a con- 
crete pavement? 

12 Determine the size of a square 
wooden column, with fixed ends and 
24 feet long, in order to sustain a sym- 
metrically applied load of 100,000 
pounds, with a factor of safety of 10, 
taking the ultimate compressive unit 
stress of the timber at 8000 pounds per 
square inch. 


Part I 
STRUCTURAL PLANNING AND 
DESIGN 
Tuesday, June 27, 19338—1:15 to 


4:15 p. m., only 


Answer any eight of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer paper. 

1 Discuss the factors that govern 
the number, size and location of stair- 
ways in buildings, with particular ref- 
erence to the cases of a public school, 
a theater and a large hotel. 

2 A plate girder having a simple 
span of 60 feet carries a total uniform 
load of 5000 pounds per linear foot. 
Design a section to take the maximum 
moment. 

3 A concrete wall is 12 feet high, 4 
feet thick at the base and 2 feet thick 
at the top. One face is vertical. What 
are the maximum and minimum pres- 
sures under the base, due to the 
weight of the concrete? 

4 Describe briefly two types of con- 
crete piles and the methods of placing 
them. 

5 Sketch a plan of an upper floor of 
a reinforced concrete warehouse of 
beam and girder design, occupying a 
rectangular plot 60 feet by 100 feet 
deep. Show location of elevators, 
stairways, columns, beams and girders. 

6 Sketch a layout for the ground 
floor of the warehouse in the previous 
question, making provision for office 
space, wash rooms, lockers and a load- 
ing platform for trucks. 

7 Design a section for a concrete 
beam, reinforced for tension only, to 
carry a uniform live load of 2000 
pounds per linear foot on a simple 
span of 16 feet. Sketch the section 
showing dimensions, and size and 1loca- 
tion of the main renforcing steel. 

8 Design a short concrete column 
with 2% vertical reinforcement to 
carry a central load of 500,000 pounds. 
Sketch the section, showing dimen- ~ 
sions, and size and location of the 
main reinforcing steel. 

9 Wood floor joists on a span of 16 
feet are spaced 18 inches center to cen- 
ter. What size joists are required to 
support a total load of 100 pounds per 
square foot of floor? 

10 How large a concentrated load 
may be placed at the quarter-point of 
a 15-inch, 42.9-pound I-beam with a 
span of 20 feet? 

11 Two steel plates, 12 inches by % 
inch in section, are to be spliced for 
tension by two 12-inch by %-inch 
plates. Design and sketch the splice, 
showing all dimensions. 

12 What is the maximum permissible 
deflection for a beam used in building 
work? Why is this limit placed on 
the deflection? 
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Part I 
MECHANICAL DESIGN AND ELEC- 
TRICAL PRINCIPLES 
Wednesday, June 28, 1933—9:15 a. m. 
to 12:15 p. m., only 


Answer any eight of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 

1 A triplex block has a hand chain 
wheel diameter of 8 inches and a load 
chain wheel diameter of 2% inches. 
The central pinion has 12 teeth and 
the stationary annular has 66 teeth. 
Show how to calculate the mechanical 
advantage of the block if the efficiency 
is 75%. 

2 a In overhauling a plant, a gear 
is found having 72 teeth, 24-inch pitch 
diameter and 3-inch face. The teeth 
are cut rather than cast and the ma- 
terial is cast iron of good quality. 
What horsepower could this gear trans- 
mit at 200 r.p.m.? 

b Show how to construct an involute 
tooth, stating how the addendum and 
root circles are determined and indi- 
cating the arcs of approach and recess 
and the path of contact. 

3 A hoist with a %-inch steel cable 
raises a load of 5000 pounds at the 
rate of 100 feet per minute. The ac- 
tual diameter of the hoisting drum is 
10 inches, the drum having a 150-tooth 
wheel attached and being driven by a 
triple-threaded worm. The worm is 
driven by a motor at 1700 r.p.m. If 
the efficiency is 60%, calculate the 
torque in the motor shaft and the mo- 
tor horsepower. 

4. Calculate the necessary water- 
heating and grate surfaces of a boiler 
and furnace to deliver 5000 pounds of 
dry steam per hour at 200 pounds 
steam pressure from feed water of 
200° F. 

5 a Calculate the r.p.m. of a centri- 
fugal pump having an impeller 10 
inches in diameter in order to develop 
a head of 25 pounds per square inch 
when discharging no water. 

b Make a similar calculation for a 
blower having a fan wheel 18 inches 
in diameter in order to produce a head 
of 6 inches of water with no discharge 
of air. 

6 Calculate the r.p.m. of a single- 
acting ammonia compressor to produce 
one ton ice-melting effect with 15- 
pound gauge pressure at suction, the 
volumetric efficiency being 80%. The 
cylinder bore is 3% inches and the 
stroke 3% inches. Assume the am- 
monia dry saturated at intake when 
its specific volume is 9 cubic feet per 
pound and the B.t.u. per pounds avail- 
able for refrigerating effect are 522. 

7 A line shaft for a shop, driven by 
a belt on a pulley 24 inches in diam- 
eter, transmits 75 horsepower at 225 
r. p.m. The leather belt runs over a 
pulley 60 inches in diameter on an- 
other shaft 12 feet distant and hag a 
rawhide laced joint. If the coefficient 
of belt friction is 0.25, find the width 
of the belt required, the thickness be- 
ing % inch. 

8 A load B is supplied by two direct- 
current generators, one located at A 
and the other at C. The resistance of 
the transmission line from A to B is 
0.04 ohm for the loop and the resist- 
ance from B to C is 0.06 ohm. The 
maximum allowable current in line BC 
is 300 amperes. The generator ter- 


minal voltages are equal and are held 
constant at 230 volts. Calculate the 
maximum allowable load at B. 

9 Explain a method for measuring 
the resistance of each of the following 
devices: (da) an incandescent lamp, 
(6b) an ammeter shunt, (c) a volt me- 
ter, (d@) a dry cell. 

10 What size copper wires should be 
used to connect a 30-horsepower, 440- 
volt, direct-current motor to a 480-volt, 
two-wire supply circuit if the motor is 
located at a distance of 1000 feet from 
the nearest terminals of that supply 
circuit? Assume 90% efficiency for 
the motor and a resistivity of 10.5 
ohm-circular mils per foot for the 
wires. 

11 A static condenser having negli- 
gible losses is connected in parallel 
with a 25-horsepower, single-phase in- 
duction motor operating at a power 
factor of 80% and at an efficiency of 
85%. Determine the volt-ampere rat- 
ing of the condenser to obtain unity 
power factor for the combined load. 

12 Make up an example of a circuit 
containing resistance, inductance and 
capacitance and calculate the current 
that will flow in it when an alternat- 
ing voltage of stated frequency is im- 
pressed upon that circuit. 

13 Give the formula for the total 
force required to operate a train and 
explain how the component forces are 
determined. What is the formula for 
the external braking force required to 
stop a train? What are the advan- 
tages of using electric rather than 
steam locomotives on mountain 
grades? 

14 Contrast the methods of starting 
large direct-current and alternating- 
current motors, explaining the opera- 
tion of starting each. 


PART I 
ENGINEERING ECONOMICS AND 
PRACTICE 
(Administration ) 
Wednesday, June 28, 1933—1:15 to 
4:15 p. m., only 

Answer any eight of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 

1 A shoe manufacturer produces a 
pair of shoes at a labor cost of 90 
cents a pair and a material cost of 80 
cents a pair. The fixed charges on the 
business are $90,000 a month and the 
variable costs are 40 cents a pair. If 
the shoes sell for $3 a pair, how many 
pairs must be produced each month 
for the manufacturer to break even? 

2 Outline the method of solution in 
the determination of the most econom- 
ical size of pipe line from the stand- 
point of minimum total anuual cost. 
Is this method always best? Give rea- 
son for your answer. 

3 A 7%-horsepower, 110-volt, 1400- 
revolution-per-minute motor operates 
at three-fourths load over a period of 
8 hours daily, 6 days a week. The effi- 
ciency at this load is 85%. At four 
cents a kilowatt hour, what is the 
weekly cost of the energy consumed 
by the motor? 

4 Outline the bases and the methods 
of valuation of utilities for the fol- 
lowing purposes: (a) capitalization, 
(b) taxation, (c) purchase, (d) rate 
making. 

5 A plant contains seven 1200-horse- 


power boilers having the following ef- 
ficiency characteristics: 


Boiler Per cent Per cent over-all 
number rating efficiency 

1 40 

2 60 58 

3 80 63 

4 100 68 

5 120 70 

6 140 70 

7 160 68 


How many and what boilers should 
be operated to carry a load of 3000 
boiler horsepower, the remaining boil- 
ers to be banked, if the coal required 
for banking is 0.4 pound per hour per 
actual rated boiler horsepower, and the 
coal used has a heating value of 12,000 
B.t.u. per pound? 

6 If the weight of aluminum is 0.097 
pound per cubic inch, what will be the 
cost of 10 miles of 750,000 circular- 
mil aluminum cable at 30 cents per 
pound? 

7 a To what extent are general part- 
ners liable to debts of the firm? In 
what way would the formation of a 
limited partnership change the liabil- 
ity status of those who enter the firm 
as limited partners? 

b What is the purpose of providing 
for cumulative voting at a stockhold- 
ers’ meeting of a corporation instead 
of following the more usual method of 
giving one vote for each share? 

8 The total expense charged against 
Department B of a manufacturing 
plant during the month of September 
was $1240. This department employs 
20 men working 8 hours a day, 26 
days a month. Order 236 passes 
through this department and requires 
the services of 3 men for 4 days. How 
much Department B expense is charge- 
able against this order? 

9 A mine will produce a net income 
of $25,000 a year for 40 years. Deter- 
mine its value if the annual dividend 
rate is to be 7% payable annually and 
the sinking fund is to accumulate at 
4% interest annually. 

10 Charges for professional engi- 
neering services may be computed by 
the following methods: (da) percent- 
age of cost, (b) fixed lump-sum fee, 
(c) per diem rates, (d@) fees on hourly 
rate (e) salary for part-time service, 
(f) retaining fee, (g) contingent fee. 
Discuss briefly and concisely any 
three of the foregoing methods, stating 
the conditions and nature of services 
to be rendered which are particularly 
adaptable to the respective methods 
you select for discussion, together 
with the reasons therefor. 

11 Compute the number of tons of 
mechanical refrigeration necessary to 
cool, in 24 hours, 100 hogs weighing 
250 pounds each from 80° to 15° F., 
and also the cost of the electrical en- 
ergy necessary to do the work at 3 
cents per kilowatt hour, the over-all 
efficiency of the refrigeration plant 
being 82%. Assume the following 
data: 

Specific heat of pork above 

L¥GORNE Foon oka Sewcu eases 0.51 

Specific heat of pork below 

(rOOUINS* oa ae ais 0.30 

Latent heat of freezing pork. .55 

One ton of refrigeration — 3.51 kilo- 

watt hours, 

12 A block of 444% serial state road 
bonds, having a face value of $1,000,000 
and with 6 months accrued interest, 
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sells for $1,032,500. What is the pre- 
mium or discount? What is the ac- 
tual rate received by the investor? 


Part II 
MECHANICAL ENGINEERING 
(First half) 


Thursday, June 29, 1933—9:15 a. m. 
to 12:15 p. m., only 

Answer any five of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 
Return at 1:15 p. m. for the second 

half of this examination. 

1 a What are the requirements to 
be met by a good steam coal? Give 
specifications as you would draw them 
up. Describe checks and tests you 
would make to insure that coal as 
purchased complies with your pre- 
scribed standard. 

b Steam from a boiler plant gener- 
ated at 260 pounds pressure gauge is 
used by two turbines, one of which 
exhausts at 70 pounds pressure and 
the other at 3 pounds. This exhaust 
steam is used by different departments 
for processing. At what approximate 
relative costs should the 70-pound and 
the 3-pound exhaust steam be charged? 
why? 

2 a What are the principal causes 
of excess head pressure in an ammo- 
nia compression machine? 

b How can it be eliminated or re- 
duced? 

3 a What is the outstanding charac- 
teristic of “stove iron’? What gives 
it this characteristic? 

b What is the difference between 
white cast iron, gray cast iron, mal- 
leable iron and steel? 

4 a What is meant by each of the 
following: obsolescence, depreciation, 
amortization, maintenance? 

b Recommendation is made by a de- 
partment head that a labor-saving de- 
vice costing $10,000 be purchased. 
What requirements will you set up to 
be met in order that you may approve 
this recommendation? 

5 State what efficiency you would 
expect in a double-riveted lap joint in 
a longitudinal seam in a pressure ves- 
sel under the following conditions: 
Thickness of plate 7/16 inch 
Diameter of rivet hole 11/16 inches 


Pitch of rivets 33/8 inches 
Distance from rivet hole 

to plate edge 15/8 inches 
Distance between rivet 

rows 21/8 inches 


6 Design a closed coil spring which 
will be 43% inches in length without 
load and will stretch to 7% inches 
under a load of 400 pounds. 

7 What is the purpose of water- 
softening treatment to boiler feed 
water? When is it necessary? With- 
out going into the chemistry of the 
process, state the general method of 
treatment. 

8 Sketch roughly a diagrammatic 
layout of the air-conditioning equip- 
ment required to maintain a stock 
room at 70 degrees D. B.—60 degrees 
W. B. Indicate temperature controls 
and briefly describe their functions. 
The system recirculates. Outdoor 
temperature limits are 10 degrees 
D. B. in winter and 95 degrees D. B. 
— 88 degrees W. B. in summer. 

9 An automobile engine has the fol- 
lowing dimensions: 8-cylinder, 3%- 


inch bore, 4%4-inch stroke, 85-opunds 
compression gauge. (a) what is its 
S. A. E., A. L. A. M. or R. A. C. rated 
horsepower? (b) Give your opinion 
as to the relation of this rated horse- 
power to the probable actual horse- 
power, assuming good engine design. 


10 a What is the purpose of the dif- 
ferential in an automobile rear axle 
and how does it work? 

b What factor would you consider 
in the design of the drive pinion and 
differential ring gear? 


Part II 
MECHANICAL ENGINEERING 
(Second half) 

Thursday, June 29, 1933—1:15 to 
4:15 p. m., only 
No reference books or notes muy be 
used. Return this sheet with your 

answer papers. 

Select some engineering project that 
you have designed or helped to design 
or that you have had responsibility in 
constructing, write a complete descrip- 
tion of it, giving figures, details, 
sketches, etc., and describe the engi- 
neering problems you had to solve and 
how you solved them. As far as pos- 
sible, write in a professional manner, 
using technical and engineering terms, 
and in a footnote, where you consider 
it necessary, define these terms so 
that a layman will understand their 
meaning. Give figures, quantities, di- 
mensions, details and sketches, as ne- 
cessary, describing engineering prob- 
lems you faced and your solution of 
them. In case you have been inter- 
ested in an investigation or in some 
engineering research, you may select 
this as your subject. Remember that 
you have three hours for this paper, 
so take plenty of time in planning 
what you wish to say and in deter- 
mining the order of presentation, and 
then write your paper carefully. 


Part II 
ELECTRICAL ENGINEERING 
(First half) 


Thursday, June 29, 1983—9:15 a. m. 
to 12:15 p. m., only 


Answer any five of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 
Return at 1:15 p. m. for the second 

half of this examination. 

1 State and explain the commercial 
methods used to measure energy in 
three-phase circuits. Draw a diagram 
of connections in each method. 

2 The cold (20° C.) resistance of a 
coil of wire was 2.21 ohms. The hot 
resistance was 2.59 ohms. What was 
the temperature rise? 

3 Two compound-wound generators 
are operating in multiple, when the 
equalizer bus is opened through error. 
Explain what will happen and give 
the reasons. 

4 In laying out an a. c. generating 
plant for a given output, what factors 
will determine the sizes of the various 
units? 

5 Two 2300-volt, three-phase, Y-con- 
nected alternators are operated in par- 
allel and supply an 850 kv-a. load at 
2300 volts and 85% lagging power fac- 
tor. The ratings and the constants of 
the machines are as follows: 


Rating Y-phase Y-phase 
effective synchronous 
resistance impedance 

750 kv-a. 0.141 ohm 2.31 ohms 

500 kv-a. 0.220 ohm 2.50 ohms 


The power of the prime movers and 
the field excitation of the generators 
are so adjusted that each machine 
operates at the same power factor and 
delivers a current in direct proportion 
to its kv-a. ratign. (a) Determine 
power output of each generator. (b) 
What excitation e.m.f.’s are required? 

6 a Describe the circuit layout and 
the apparatus employed in the low- 
voltage a. c. network distribution sys- 
tem as used by electric light and pow- 
er companies. 

b What are the economic factors 
that justify the expense of change- 
over from the d. c. network to the low- 
voltage a. c. network for distribution? 

7 a Explain the operation of a 
vacuum-tube repeater for two-way tele- 
phonic transmission, giving diagram of 
connections. 

b Draw a diagram to show how two 
telegraphic messages may be transmit- 
ted simultaneously over the same wire 
in the same direction without inter- 
fering with each other. 

8 A 60-cycle, 120-volt source of po- 
tential is applied across A—C, as 
shown in the accompanying diagram. 
Calculate (a) the current in AB, its 
power factor and the heat loss; (b) 
the current in each parallel branch, 
the power factor for each and the volt- 
age across BC; (c) for what frequency 
there will be resonance in the parallel 
branches. 











Diu L204 henry 
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9. Explain the operation of a thy- 
ratron tube and mention its applica- 
tions. 

10 Design the lighting system for a 
general office, the dimensions of which 
are 32 feet x 65 feet x 14 feet. Indi- 
cate the location and the number of 
lighting units, their type and the lamp 
rating. 


Part II 

ELECTRICAL ENGINEERING 
(Second half) 
June 29, 1933—1:15 to 
4:15 p. m., only 

Answer any five of the following 
questions. Slide rule and any refer- - 
ence books may be used. Return these 
questions with your answer papers. 

1 Define carefully each of the fol- 
lowing terms: load factor, magnetomo- 
tive force, voltage regulation, decibel, 


Thursday, 


mutual conductance, lumen, imped- 
ance, admittance, power factor, induct- 
ance. 


2 A direct-current motor takes an 
armature current of 163 amperes at 
full load and 110 volts, and has an 
armature resistance of 0.022 ohm. 
What is the resistance of the starting 
box that will allow the motor to start 
with full-load torque? 

3 State and explain the effects that 
relatively low lagging power factor 
loads have on the operation of a pow- 
er system, and the methods used to 
correct for this low power factor. 
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4 Explain the effect of rotor resist- 
ance on the torque-speed characteris- 
tics of a polyphase induction motor. 
From these curves, show the effect of 
resistance on starting torque. Explain 
also the effect of reduced voltage on 
these characteristics. 

5 a Explain the process of starting 
up an alternator and connecting it to 
station buses which are already ener- 
gized by other alternators. 

b How may the frequency of the 
station buses be raised? 

c How may one of the alternators be 
made to take more of the load? 

6 In the three-wire system with 
loads A, B, C and D in amperes, as 
shown in the accompanying diagram, 
find the proper sizes of wire to limit 
the voltage to 115 volts minimum on 
any load between an outer and the 
neutral wire. The neutral wire is to 
be half the section of the outer wires. 
Find the drops to the four loads, with 
the wire sizes recommended. 


| as see’ 200 —_t+— —S 


428 vd?s Aa -/0 B:Z0 
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7 State the various kinds of relays 
used in power plant and substation 
work, classifying the relays in three 
different ways. Give one application 
of each type of relay. 

8 The decrement of a circuit sharp- 
ly resonant for 1000 kc. is 0.008. What 
frequencies will be received with only 
one half the power as in the carrier 
wave, and to what modulation fre- 
quency do these correspond? 

9 a@ What size condenser should be 
used with a 5-millihenry reactor so as 
to yield a circuit resonant to an 800- 
kilocyecle voltage? 

b Sketch the characteristic curves of 
a three-electrode vacuum tube and ex- 
plain their shapes. 

10 Explain the fundamental prin- 
ciple of the photoelectric cell. State 
jive applications of the cell to indus- 
trial service, explaining briefly how 
the operations are performed. 
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Part II 

CIVIL ENGINEERING (First half) 

Thursday, June 29, 1983—9:15 a. m. 
to 12:15 p. m., only 

Answer any five of the following 
questions. Slide rule and any refer- 
ence books may be used. Return these 
questions with your answer papers. 
Return at 1:15 p. m. for the second 

half of this examination. 

1 What is the weight of a mass (not 

hollow) of cast iron which can be sup- 


ported in water by a wrought-iron cyl- 
inder weighing 170 pounds, if the lat- 
ter contains a vacuous space and dis- 
places 4 cubic feet of water, both bod- 
ies being completely immersed? As- 
sume the weight of cast iron to be 450 
pounds per cubic foot. 


2 What time will be required to 
empty a tank 7 feet by 9 feet in hori- 
zontal section and 12 feet deep, 
through a stopcock in the bottom 
whose coefficient of efflux, when fully 
open, is 0.64 and whose section of dis- 
charge is a circle 1% inches in 
diameter? 


3 Describe and illustrate by sketch 
the use of the mass diagram in bal- 
ancing cuts and fills in highway or 
railway construction. 


4 Investigate and determine the sta- 
bility against crushing, rotation and 
sliding of a proposed plain concrete 
wall with a vertical back. which is to 
retain a bank of earth level with its 
top, the following data being given: 


Weight of earth back of wall, 100 
pounds per cubie foot; angle of repose 
of earth, 36 degrees; height of pro- 
posed wall, 20 feet; top width of pro- 
posed wall, 2.5 feet; bottom width of 
proposed wall, 5 feet; weight of con- 
crete, 140 pounds per cubic foot; co- 
efficient of friction, 0.60. 


5 State and discuss the factors to 
be considered in selecting a type of 
roadway surface for a rural highway 
in a location and for an amount and 
character of traffic that you _ will 
assume. 

6 Sketch a cross section of a sprink- 
ling filter employed in sewage dispos- 
al, describe its operation and state the 
object of this process. 

7 An American city of 80,000 inhab- 
itants is contemplating extensive 
changes in the distribution system of 
its water supply. State and discuss 
the requirements for fire protection, 
including the importance of these re- 
queriments in designing the contem- 
plated changes in the _ distribution 
system. 

8 A pile near the outer end of a pier 
has an average diameter of 15 inches 
and the depth of water is 35 feet. Cal- 
culate the total pressure against the 
surface of the pile resulting from a 
tidal current with an average velocity 
of 4 miles per hour. 

9 Calculate the area of the opening 
necessary in a highway culvert, which 
has a fall of 3 inches in 30 feet, to 
carry the flood flow of a brook drain- 
ing 1.25 square miles of farm country, 
with a general slope of 5 feet in a 
thousand. 

10 Show by sketches and describe a 


method of carrying a water main 48 
inches in diameter over a marsh. 


Part II 
CIVIL ENGINEERING (Second half) 
Thursday, June 29, 19383—1:15 to 
4:15 p. m., only 

No reference books or notes may be 
used. Return this sheet with your 
answer papers. 

Select some engineering project that 
you have designed or helped to design 
or that you have had responsibility in 
constructing, write a complete descrip- 
tion of it, giving figures, details, 
sketches, ete., and describe the engi- 
neering problems you had to solve and 
how you solved them. In case you 
have been interested in an investiga- 
tion or in some engineering research, 
you may select this as your subject. 
Remember you have three hours for 
this paper, so take plenty of time in 
planning what you wish to say and in 
determining the order of presentation, 
and then write your paper carefully. 
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To the Professional Engineer of New 


York and New Jersey 


An important year lies ahead. JOIN IN THE 
WORK by communicating with the Chapter 
nearest your home. Become a member and 


aid in the great work that is to be done! 


ALBANY 
COUNTY CHAPTER 
Edward E. Sheldon 

1 Columbia Place 


Albany, N. Y. 


BRONX 
COUNTY CHAPTER 
Joseph F. Lamb 





1221 Shakespeare Ave. 


Bronx, N, Y. 





CATTARAUGUS. 
CHAUTAUQUA 
CHAPTER 
Walter F. Shaw 


313 Wallman Building 


Jamestown, N. Y. 





COLUMBIA 
COUNTY CHAPTER 
S. V. N. Rockefelier 

Claverack, N. Y. 


DUTCHESS 
COUNTY CHAPTER 
O. A. D’Luhosch 
2 Cannon St. 
Poughkeepsie, N. Y. 








ERIE 
COUNTY CHAPTER 
Charles R. Waters 
546 Delaware Avenue 
Buffalo, N. Y. 


ESSEX 
COUNTY CHAPTER 


A. J. Keating 
Elizabethtown, N. Y. 





GENESEE 


COUNTY CHAPTER 


John C. Cowie 
Caledonia, N. Y. 


JEFFERSON-LEWIS 
COUNTY CHAPTER 


Edwin S. Cullings 


530 Light & Power Bldg. 


Watertown, N. Y. 


KINGS 
COUNTY CHAPTER 
Linford S. Stiles 
176 Remsen Street 
Brooklyn, N. Y. 





MONROE 
COUNTY CHAPTER 
Charles W. Marvin 
52 City Hall 
Rochester, N. Y. 


NEW YORK 


NASSAU 
COUNTY CHAPTER 
Harold C. Stevens 
375 New York Ave., 
Huntington, L. I. 


NEW YORK 
COUNTY CHAPTER 


Homer G. Balcom 
10 East 47th Street 
New York, N. Y. 





ONEIDA 
COUNTY CHAPTER 
Charles Kiehm 
Gardner Building 
Utica, N. Y. 





ONONDAGA 
COUNTY CHAPTER 
Harold J. Dawson 
231 Union Bldg. 
Syracuse, N, Y. 





ORANGE 
COUNTY CHAPTER 
George Hutchinson 
368 Grand Street 
Newburgh, N. Y. 


QUEENS 
COUNTY CHAPTER 
J. Franklin Perrine 

31-35 Buell Place 
E. Elmhurst, L. I. 


RENSSELAER 
COUNTY CHAPTER 
James M. Caird 
52 Pawling Ave. 
Troy, N. Y. 





RICHMOND 
COUNTY CHAPTER 
F. H. Zurmuhlen 
205 E. 42nd Street 
New York, N. Y. 





ROCKLAND COUNTY 
Charles E. Conover 


Pearl River, N. Y. 





ST. LAWRENCE, 
CLINTON, FRANKLIN 
COUNTY CHAPTERS 

Alfred E. Bartlett 

810 Green Street 

Ogdensburg, N. Y. 








SCHENECTADY 


COUNTY CHAPTER 
Warren C. Taylor 


39 Union Ave. 
Schenectady, N. Y. 


STEUBEN 
COUNTY CHAPTER 
William O. Drake 
City Hall 
Corning, N. Y. 





SUFFOLK 
COUNTY CHAPTER 
Fred J. Biele 
184 Nassau Ave. 
Huntington, N. Y. 





ULSTER COUNTY 
CHAPTER 
George W. Codwise 
277 Fair Street 
Kingston, N. Y. 





WESTCHESTER 
COUNTY CHAPTER 
John Avery 
57 Douglas Avenue 

Yonkers, N. Y. | 





NEW JERSEY 


MONMOUTH COUNTY 
CHAPTER 
Leo McKee 
16 McLaren Street 
Red Bank, N. J. 


PASSAIC COUNTY 
CHAPTER 
Ernest F. Weeks 
200 E. 5th Street 
Paterson, N. J. 


If you reside or prac- ESSEX COUNTY 
tice in the following CHAPTER 
counties join the Chap- Creighton D. Bickley 
ter. Communicate with Worth Caldwell, N. J. 
the Secretary. 














HUDSON COUNTY 
CHAPTER 


MORRIS COUNTY 
CHAPTER 


SOUTH JERSEY 


BERGEN COUNTY 
CHAPTER 


CHAPTER 
Walter Shirra Frank J. Oleri, F. Flagg Vogt J. Owen Carter, 
12 Beverly Road 650 Bergeline Ave. 43 Olyphant Drive 47 Cooper Street 
Oradell, N. J. West New York. N. J. Morristown, N. J. Woodbury, N. J. 


UNION COUNTY 
CHAPTER 
Harry Jurnecka 
P. O. Box No. 408 
Elizabeth, N. J. 





WEST JERSEY 
CHAPTER 
Paul P. Rice 
Accho Bldg. 

Phillipsburg, N. J. 
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Pets 


DIRECTORY OF ENGINEERS 


NEW YORK CITY 


Licensed Professional En3ineers 


NEW YORK CITY 





JULIUS HARWOOD 
P. E. & C. E. 
233 Broadway 





Holst, J. L. 
Consulting Engineer 

(nvestigations, Reports, De- 
sign, pecifications, and Su- 
ervision of Construction of 
uildings, Bridges, Tunnels, 
and Marine Structures. 
New York City, 

420 Lexington Avenue 


ROBINSON & 
STEINMAN 


Consulting Engineers 
H. D. ROBINSON 
D. B. STEINMAN 
Bridges: 
Design, Construction, 
Strengthening, Investigations, 
Reports, Advisory Service 


117 Liberty St., New York City 
STILLMAN & VAN SICLEN 


Inc. 
Chemical and Testing 

Engineers 
‘‘Tests and Analyses of Pav- 
ing and Building Materials, 
Asphalt, Cement, Concrete, 
Road Oils, etc. Investigations, 
Reports and Inspection Ser- 
vice. Core Borings.’’ 


227 Front St. New York City 
[. Hochstadter, 
L. P. E. No. 2017 








F. Moller, ” No. 9672 
S. Newmark, si No. 9769 
K. M. Hersten, ”’ No. 9723 





WEISS & DOWNS, Inc. 
Chemical Engineers 
50 EAST 41st STREET 
NEW YORK 
(Chemists’ Building) 





D. J. LEWIS, JR. 
Centrifugal Expert 


oo Chemical Products, 
8, etc. 
1176 Werth Building, 
New York, be 


HARRY L. BARNITZ 


Consulting Engineer 


Industrial Municipal Rural 
Gases, liquid and Gaseous 
Fuels, Sanitation, Water Sup- 
ply and Diversified Engineer- 





ing. 
Investigations, Reports, Speci- 
fications, Designs, Supervision 
of construction, Expert testi- 
mony and Counselor to Legal 
Profession. 
215 Bennett Avenue 
New York City 


WALTER V. READ 
ENGINBER AND 
CONSULTANT 
On Electrolysis and General 

Corrosion Problems. 
11 Park Place, 


New Yor 


ic. N.Y: 
Tel.: BArclay 7-0072 








A. C. WHITEHEAD, 

P. E. & M. E. 
Mechanical Engineer 
Patents developed. Automatic, 
Special and _ Industrial Ma- 
chinery. Investigations, Re- 

ports, Advisory Service. 
19-19 89th Avenue, 
Richmond Hill, N. ¥. City 





WHITE PLAINS 


THE HALLER TESTING 
LABORATORIES, Inc. 
121 Westmoreland Ave. 

White Plains, N. Y. 
Engineers — Chemists 
Inspectors 
MR. BE. A. ROBINSON 
9242 P. EB. L. S. 








New Jersey 


NEWARK 


JERSEY CITY 





HOWARD INSPECTING AND 
TESTING LABORATORIES 
For materials of construc- 

tion of pavements, sewers, 

bridges, concretes; also coal, 
fuel-oil, etc. “oncrete cores 
drilled, 43 years experience. 

Write for rates. 

Expert investigations includ- 
ing pavement patents. 
234 Mt. Prospect Avenue 
Newar J. 
Branch Brook 2-4873 


HOBOKEN 








Capt. Ramo. B. Harrison 
Civil (Construction) Engineer 
and 
Land Surveyor 
614 Fourth Street 
Hoboken, N. J. 
Hoboken—3-9460 
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COL. HUGH A. KELLY 
CIVIL ENGINEER AND 
ARCHITECT 
921 Bergen Avenue 


Jersey City, N. J. 
Journal Square 2-2100 





Arnold Weisselberg, M. E. 


Consulting Engineer 
Power Plant and Industrial 
Plant Engineering 
Investigation, Research, Test. 
Design, Supervison 
32 Kensington Avenue 
Jersey City, N. J. 
BErgen 3-7446 





R. ROYAL ROANE 
CONSULTING ENGINEER 
Hydraulic Dredges, Con- 
tractors’ Equipment, Sand, 
Gavel and Dredge Pumps. 
Design, Supervision, Survey, 
Reports and Appraisals 
11 Gifford Avenue 
Jersey City, N. J. 
Phone, DElaware 3-2443 


License No. 2463, Mechanical 


and Hydraulic. 
New Jersey State Association. 


NEW YORK CITY 


STATEN ISLAND 





H. J. DEUTSCHBEIN 
COMPANY, Inc. 
Empire State Building 
New York, N. Y. 
Foundations 





FReED’K H. ZURMUHLEN, C. E. 


Consulting Engineer 
Building Design and 
Construction 
205 E. 42d St., New York City 





CLYDE R. PLACE 
CONSULTING ENGINEER 
Graybar Building 
Grand Central Terminal 


New York City 








PELHAM 





Gordon E. Ferguson 
Licensed Professional 
Engineer 
INVESTIGATIONS 
VALUATIONS 
410 River Ave., Pelham, N. Y. 
Pelham 0665 


North, Allison & 
Ettlinger 
Civil Engineers and Surveyors 
36 Richmond Terrace, 
Staten Island, N. 
Phone: St. George 7- 0436 


H. W. ORDEMAN 


Consulting Engineer 
Water Front and Industrial 
Investigations, Legal 
Testimony 
82 Harbor View Place 
Rosebank, S. I., sg 


NEW ROCHELLE 
R. J. VAN WAGNER, 


INCOPORATED 
Engineers and Contractors 
150 Trenor Drive 
New Rochelle 
New Rochelle 4572 
POUGHKEEPSIE 


FRANK §S. HOPKINS 
Civil Engineer & Surveyor 


20 Cannon Street, 
Poughkeepsie, N. Y. 


Phone 4350 























BROOKLYN 


EDMUND J. McCORMICK 
INCORPORATED 
Engineers—Appraisers— 
Consultants 
Real Estate Evaluations 


161 Pierrepont Street 
Brooklyn, New York 
Tel: TRiangle 56-2967 











Will you? 





PLEASE NOTE: 


Attention-- 
Engineers in Private Practice 


“The American Engineer” is setting a 
precedent in Professional Directory. 


In keeping with the spirit and principles 
of The New York State Society and The 
New Jersey Association of Professional 
Engineers we are building a Professional 
Directory for Licensed Professional Engi- 
neers and Licensed Land Surveyors. 


This is the only Directory in which a 
License is compulsory. 


Every member in private practice should 
cooperate in making this Directory both 
comprehensive, representative and useful. 


Members of The New Jersey State Asso- 
ciation are urged to send in their listing. 
The charge is nominal. 
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Outstanding Buildings 
Prove the Economy Of 


EVANS 
Elevator Cable Equalizers 


Sheave maintenance and cables repre- 
sent 75 per cent of the total cost of ele- 
vator maintenance. 


Evans Equalizers automatically distri- 
bute the load evenly over all cables, so 
that every cable and every sheave groove 
gets the same amount of wear. Impartial 
tests by building managers, engineers and 
other authorities prove these points. 
Under actual usage greater cable mileage 
is shown and definite savings are made. 


These are facts—they deserve the im- 
mediate and earnest consideration of 
every engineer and executive wishing to 
reduce operating expense. 


Evans Elevator Equalizer Co. 


70 E. 45th St., New York. Plant: Bedford, Ind. 
Branch: Chicago, Illinois, 














Le 


The Answer to Air Cleaning 


These three books cover the subject of air 
filtration from every angle. They represent 
the results of years of research combined with 
practical experience in hundreds of install- 
ations. We believe you will find them useful 
and will gladly send them to you free upon 
application. 


American Air Filter Co., Inc. 
235 Central Avenue, Louisville, Kentucky 
In Canada, MIDWEST CANADA LTD., Montreal, P. Q. 
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THIS 
HOTEL 


For Your 


Autumn Visit To New York! 


When you come to the “first city of the world” for business or 
pleasure—or both, be sure to enjoy the added pleasure of liv- 
ing in the new, smart center of New York. . . at the modern 
Hotel Montclair. The Montclair is adjacent to all the railroad 
and important bus terminals, the better shops and the glamor- 
ous theatrical district. It offers you every comfort at rates that 
are surprisingly moderate. 


800 ROOMS . . . EACH WITH BATH, SHOWER, RADIO 


SINGLE from $2.50 to $5.00 per day 
Weekly from $15.00 


DOUBLE from $3.50 to $6.00 per day 
Weekly from $21.00 





eDEEE REONEUC EMER 


Lexington Avenue at 49th Street, N. Y. C. 


SEND FOR THIS 


\ 
\ 
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The third edition of “Pipe for Permanence” contains 
a wealth of information on Toncan Iron Pipe—the 
modern alloy of refined iron, copper and molybdenum. 
You can well afford to spend thirty minutes reading 
all about this pipe that has a proved resistance to rust 
among the ferrous metals second only to the stainless 
alloys. Write for a copy today. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES Rg YOUNGSTOWN, OHIO 


SEPTEMBER, 1933 





ROEBLING 
PRESTRESSED 
PARALLEL STRAND 
BRIDGE CABLE 


This recently erected oil pipe:line bridge 
spans the Platte River, near Freemont, 
Neb. Main Span—1000 feet. 


Main Cables: two, each composed of 
seven 1% inch Roebling Prestressed 
Paralled Strand Cables. 

Designing Engineers: Mathews and Kenan, 
San Antonio, Texas. 

General Contractors: Pittsburgh-Des Moines 
Steel Company. 


JOHN A. ROEBLING’S 
SONS COMPANY 


TRENTON, N. J. 

















General Eleectrie ... 


A SINGLE SOURCE OF 
SUPPLY FOR ALL 
WIRING MATERIALS 


G-E WIRING DEVICES 
G-E GLYPTAL COATED CONDUIT 


G-E CODE WIRE AND CABLE 
G-E FIBERDUCT 


Specify these wiring materials for every 
type of construction requirement. One 
source of supply saves time and money. The 
G-E name assures maximum performance. 
You are invited to consult with General Elec- 
tric regarding the use of these materials. 

For further information, write Section 
G-559, Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


WIRING MATERIALS 


MERCHANDISE DEPARTMENT, GENERAL ELECTR:C 
COMPANY, BRIDEGPORT, CONNECTICUT 














THE CORE JOINT CONCRETE 
PIPE COMPANY 


Plain and Reinforced Concrete Pipe 


For All Specifications 


1400 COMMERCE AVE. BRONX, N. Y. CITY 


Westchester 7-8200 
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Brown Instruments 


I *to measure is to economize” | 











Flow Meters Potentiometers 
CO, Meters Automatic Controls 
Hygrometers Thermometers 


Resistance Thermometers 
Pressure and Vacuum Gauges 


Indicating, Recording, Controlling, Signalling 


Write for Catalogues. 
THE BuOWN INSTRUMENT COMPANY 
4451 WAYNE AVENUE, PHILADELPHIA, PA. 
Offices in 22 Principal Cities. 
























IN THE HEART OF NEW YORK 


TO STAY AT THE LINCOLN 
--- IS A HAPPY REMEMBRANCE 





An interesting cosmopolitan atmos- 
phere . . Cheerful Rooms . . Pleasant 
Service . . Fine Restaurant . . Moder- 
ately Priced . . Around the corner 
are theatres, clubs and glamorous 
Times Square. . 





Conveniently accessible to railioad 
terminals, steamship piers, the busi- 
ness and shopping centers. . 


“A Perfect Hotel for The Visitor’ 
ROOM with PRIVATE BATH, 
RADIO and SERVIDOR 


single double 
$3 per day $4 per day 
































Special weekly and monthly rates. 


HOTEL LINCOLN 


JOHN T. WEST, Manager 


44th to 45th Sits.— 8th Ave.— New York 


Under New Management 








COOLING TOWERS 
and 
SPRAY PONDS 


Designed 
Manufactured 
Erected 





THE 
COOLING TOWER 
COMPANY, Inc. 


One of our forced draft cooling 15 JOHN STREET 
owers on Buildin o. 8 Rocke- 
feller Center, New Vork City. NEW YORK 
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Recently we have received many letters outlining 
problems similar to the one you now face. 


You had planned on stepping from high school into 
college. And your parents had planned on it too. But 
the economic upheaval of the past few years has played 
havoe with countless well-laid plains—and family bud- 
gets. 

You want to be an electrical engineer. You had 
planned on studying this subject at college. All right, 
you CAN be an electrical engineer. 


Directed home study is the answer to your problem. 
Many of the world’s electrical engineers got their 
Starts by studying International Correspondence 
Schools Courses in their spare time. This is also true 
of leaders in a wide range of professions. 


Our Electrical Engineering Course, as is true of the 
other 300 courses taught by these Schools successfully 
for over forty years, was prepared by outstanding au- 
thorities on that subject—and is under constant re- 
vision. Many college graduates have found in I. C. S. 
training the additional help they needed to attain cer- 
tain objectives. Take the case of Bernard M. Dawson 
of Dawson Brothers Construction Company, Inc., of 
Syracuse, N. Y. Mr. Dawson recently wrote: 


“About five years ago I subscribed to your course in 
structural design. Although a graduate architect from 
Syracuse University, I felt the need of further know- 
ledge. 

“I wish to state that your course of instruction was 
in a great measure responsible for my present set-up.” 


You are standing on the threshold of a new era in 
this nation’s economic and social life. Today, more 
than ever before, training is an essential to success. 
If you make the most of your talents and your oppor- 
tunities, great things are in store for you. In your 
present situation, I. C. S. training is a real oppor- 
tunity for you. Talk the matter over with your fa- 
ther and mother. The cost of an I. C. S. course is re- 
markably low, ; 
with the privi- Cordially 


lege of small 
monthly pay- 
ments. ’ 


PRESIDENT 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


“The Universial University” SCRANTON, PENNA. 
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Safe 


Economical 
Bridge 
Repairs 








PONTOON TRANSFER BRIDGE 
New York Central R. R., N. Y. 
(Repaired by Arc Welding) 


We repaired this transfer bridge by 
arc welding three years ago. 


Previously frequent repairs to rivited 
joints was necessary. Since the repairs 
were made, the bridge has stood the 
impact of car floats, the twisting strains am 
of partial loading—without failure. pore fi 


The economies resulting from the 
use of structural welding may be 
obtained safely when both design and 
performance are handled by exper- 








ienced men. 
DETAIL OF BRACING REPAIR 


THE LEAKE AND NELSON COMPANY 


CONTRACTING — CONSULTING - STRUCTURAL — WELDING 


Main Office and Works: Pennsylvania Representative: 


203 Ash Street 
; The Snow-Weaver 
Bridgeport, Connecticut F N - N F F R S 
C.H. SORENSEN yo Industrial Management, Inc. 
RS ee ee Harrisburg, Pennsylvania 


N. Y. State Society Prof. Eng. 


Licensee Under U. S. A. Patents and Patents Pending Controlled by A. G. Leake 




















Inside this Cabinet are 27 Copper Chimneys 








DUCT STANDARO 
MODEL 
This. radiator is 27” 
long: 23” high and 
7” Wide. Weighing 
only .!2 Ibs.. it is 
easily portable. 
Operates on 110-115 
Tor wv Cc. or D. C. 
circuits. Using 600 
Watts on ‘*Low” «nd 
1200 Watts on 
“High,’’ it may be 
plugged into ordin- 
ary convenience out- 











a 


... and 

thereby 

hangs 

our tale a 
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lets. 


Prices:— 


$32.50 
ual Control). 


$53.50 


“ECONOMICAL ELECTRIC HEATING” 




















There is no denying the convenience, flexibility and 
low installation cost of Electric Heat. High Oper- 
ating Cost has been the bugaboo. 


A Formula of Physics tells us point blank that a 
given amount of Electricity converts into so many 
B. T. U.’s—no more—no less. Common sense, how- 
ever, suggests that the Effectiveness of an Air Heater 
depends not only on the quantity of LB. T. U.’s gen- 
erated but also, to a great degree, on the way in 
which the generated heat is discharged from the 
heater and distributed throughout the room. 


From years of thought and experimentation to ma- 
terially increase Heating Effectiveness through more 
efficient Discharge and Distribution came our DUCT 
ELECTRIC RADIATOR. 


Externally it is a graceful and finely finished piece 
of furniture. Inside, you find an interesting, utterly 
simple Chassis, embodying 36 sq. ft. of copper heat- 
ing surface arranged in multiple-flue forimiation—the 
patented “DUCT PRINCIPLE ” 


The sketches and descriptions below detail DUCT'S 
construction and operation. There are no fans or 
blowers—no moving parts at all, in fact. '0 require 
servicing or make a noise. The enormity of our 





LEFT: Sketch reveals 
construction of patent - 
ed DUCT chassis. 
When switch (D) is 
turned to ‘“‘High’’ or 
‘“‘Low,’’ copper plates 
(A) are heated by 
electric elements (B). 
The air in ‘‘ducts’’ (C) 
is heated and rises 
rapidly. 
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ELECTRIC RADIATOR 


heating surface plus the strong “flue action” of its 
patented arrangement accounts for DUCT’S amazing 
Effectiveness and consequent Economy. 


A DUCT RADIATOR, using only 600 Watts, dis- 
charges the air at about 120°F; whereas an identic 
“ductless” heater, using 1200 Watts, discharges the 
air at only 130°. Our DUCT RADIATOR, switched 
up to 1200 Watts, discharges the air at 160°. This 
striking comparative demonstration is made daily at 
our offices. 


The practical applications of an effective, economical 
and portable Electric Radiator—which is simply 
plugged in and switched on—are many and varied. 
Almost any place that needs extra or timely warmth, 
independent of a central plant, suggests a DUCT 
installation. 


Further information about our product may be 
promptly secured through reference to Sweets’ Cata- 
logue or by a request to us for literature. 


DUCT ELECTRIC HEATER CORP. 
101 Park Ave. New York, N. Y. 


RIGHT: Thorough and 
rapid heating causes 
strong circulatory ef- 
fect. Heated air is 
uniformly distributed 
throughout the room 
without the aid of fans 
or blowers. Only 
Duct offers this pat- 
ented principle and its 
significant results. 























Finished in mahog- 
any or jade green. 


(Equipped with Man- 





(With Thermostatic 
Control attached). 
















